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ч THESE chapters are intended to offer to Teachers, in a 
form more readable than is presented by the ordinary 
. text-book or “notes of lessons,” suggestions which may 


help them to bring their pupils into some sort of sym- 
their natural environment. 


t Pathetic acquaintance with 
e The objects, ôr rather groups of objects, chosen are such 


*as may readily be seenrin the country, ог which are fairly 


З 
accessible to children in towns or suburbs. The pupils 
are those between the lowest kindergarten 


and the earliest age at which xt is 
profitable to begin definite courses of Work in science on 


* e theother. No attempt, therefore, has Deen made to present, 
botany, &c., іп a systematic form. 


contemplated 
age, on the one hand, 


the facts of zoology, 
For the mest part the method assumed is that of observa- 


«tion; but ôt is expected that the Teacher will wish to help 
scend its experience by the use of the 
ough not to give information which 
on the memory. 
hty reasons for including Nature 
s the abundant opportunity it 
therefore, in addition to the 
method, suggestions for 
Á 


.the child to tran 
umo р imaginative powers, th 
| can only be a аёаа lift’ 
SAN E o One*of the most wei 
Study in a school course, i 
gives for indirect culture ; 
four introductory: chapterse OF 
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dealing with zstheti& or ethical points, and hints fûr 
arousing in children an interest- which shall phate 
other regions of knowledge and experience, have 
interspersed throughout the book, З (o f j 
The thanks of the writer are due to Miss Hetty-Lee. M.A., 
to various members of the staff of the Home and Colonial 
Training College, and to Mr. R. Holland, of the Natiónal 
Society, Westminster, for much valuable criticism. and 
help. 3 
It should be added that the following chapters were 
first issued in the School Guardian, and that most of the 
drawings were executed by Miss Helen Phillips. These 
illustrations are not intended for blackboard reproduc- 
tion, but rather to guide the observation of young town- 


bred teachers who may use the book, | o 
For the large and increasing bibliography of Nature 


Study Teachers are recommended to procure the leaflets 


issued from time to time by the School Nature Study 
Union. е 


ә 


CHAPTER 
I. 


II. 


о 
XIX. 


NATURE STUDY AND THE "OBJECT LESSON” 
THE DISCOVERY LESSON . . . a. 
THE WAYS AND MEANS OF NATURE STUDY (1) 

” ” » » (2) 
OBSERVATIONS OF THE OPEN SKY . . 
BIRD LIFE IN WINTER 
BARE TRÉES 
SPRING FLOWERS AND THE PROVISION MADE 


FOR THEM (1). c 5 . 4 5 
SPRING FLOWERS AND THE PROVISION MADE 
FOR THEM (2) . > 5 З 
SPRING FLOWERS AND THE PROVISION MADE 
FOR THEM (3) . . ^ 4 
BIRD LIFE IN SPRING (1). ^ - > + 
n RUPEE (о ТЕЕ 
" SEEDS AND SEEDLINGS (1) 3 NE 
e ed Sis 


o» ” 


TREES IN APRIL. + =: + AND EE 


ANIMAD FRIENDS IN FIELD AND FARM. 

GOLDFISH AND TADPOLES 

THE FROG akp ITS RELATIONS .  . - 

BIRDS OF SUMMER—SWALLOWS, MARTINS, 
"ND'SWIFISQONNME fs A CES 

THE PLANTS OF THE HEDGEROW. . . 

THE ANIMAL LIFE,0F) THE HEDGEROW . . 


PAG 


66 
76 
85 
93 
104 
113 
123 
130 
СЕЗ? 


144 
1$2 
159 


viii 
CHAVTER 
SOE 
XXII. 


XXIV. 
XXV. 


XXVI. 


XXVII. 


XXXIV, 
XXXV. 
XXXVI. 


XXXVII. 
XXXVIII. 
XXXIX. 


XL. 

XLI. 

XLII. 
LT 


XLIII. 
XLIV. 


^ 
A CYCLE OF NATUAE STUDY 
THE PROCESSION OF INSECT LIFE " : 
BUTTERFLIES, MOTHS, AND THEIR CATER- 
PILLARS . с 2 : 45 Ko 4 
SOME FAMILIAR INSECTS . D E а 
FLOWERS AND THEIR ADJUSTMENT TO 
INSECTS (I) . . . . с “т 


FLOWERS AND THEIR ADJUSTMENT TO. 


INSECTSM (2)... а... IE ies б 
THE GRASS OF THE FIELD . . аа 
IN SUMMER WOODS (1). : * Ma 

m 27 Gji C 5 $ 
TREES IN TOWNS (1) . г б . . 
» m E р О jcc 


HOLIDAYS BY THE SEA.—(I) PLANT LIFE 
HOLIDAYS BY THE SEA.—(2) SHELLS AND 
“ SHELL-FISH " : UNIVALVES. б TI 
HOLIDAYS BY THE ЅЕА.—(3) BIVALVES ; 
CRUSTACEANS” .  . , : : З 
HOLIDAYS BY THE SEA.—(4) BETWEEN THE 
TIDESMARKS. («AM Wu ope A 4s 
HOLIDAYS BY THE SEA.—(5) BY THE ROCK- 
POOLS ETT RR NA Coe 
A CORNFIELD AND ITS INHABITANTS. , 
THE GARDEN IN LATE SUMMER , “А? 
BY PONDS AND STREAMS.—(1) WATER 
PLANTS _. = З д E 
BY: PONDS AND STREAMS.—(2) @IRDS 
OF THE WATERSIDE . 5 RT at 
BY 'PONDS' AND STREAMS.— (3) ANIMAL 
LIFE . 5o Fb ur ues . . E 
BY PONDS AND STREAMS.—(4) ANIMAL 
rou o le o Mn NP Torta 
FRUIT GATHTRING (1) . C 
FRUIT GATHERING.—-(2) ALONG, A, HEDGE- 
ROW е ү .. EN pr ig” ЕГ. 


Ы Li 


CHAFTER 
XLV. 


XLVI. 
XLVII. 
XLVIII. 
XLIX. 


L. 
LI. 


Li. 


CONTENTS 


3 
FRUIT GATHFRING.—(3) NUTS AND THEIR 
= CONSUMERS . . . . . . 
SEED SCATTERING . : > 5 2 
PLANT OBSERVATIONS IN AUTUMN . as) 
ANIMAL LIFE IN WINTER . . d b 
EVERGREENS.—(1) CONE-BEARING TREES: 
PLNESPANDURIRSU Кыры Эи б 
EVERGREENS.—(2) . E 5 ` a ӧ 
А WINTER WALK.—COMMON ; RABBIT 


WARREN ч . . . . . 
WINTER SCENES: IVY ND MISTLETOE . 
INDEX. . б 5 . . B у К 

o Ww 


SC Y ODE 


Y: ү 


NATURE STUDY 


g , CHAPTER I 


о 


d NATURE STUDY AND THE ,‘‘ OBJECT LESSON " 


Ir is not too much ‘to say that Nature study should 
enter into the plan of every modern school 1 
is a subject which is specially fascinating to childrer, 
for it satisfies that primitive huntan instinct which 


. causes the attention to be always arrested by things 


that live and move and change rather than by things 
stationary and invariable. It cultivates those powers 
Value of of perception "which are, as it were, the 
Nature indispensable rootlets for nourishing the 
study. whole organism of the .child’s mental life, 

both now and in the future. It cultivates 


2 


^ them in the diréction of the practical interests of the 


child; for the things ob Nature affect his daily: life, 

and, as has been well pointed ouf by the American 

writer on Nature study, Di: Hodge, of Clark University, 

man’s biologigal relations—his domestication of animals 

and his cultivation of plants—have determined his 
b" B 


y a 


° 


of religion that have helped humanity. 


r 


LI 
p 4 Аек OF “NATURE, STUDY , E 
"upward movement from savagery, and far more remains 
to be done by man in the future,towards the fulfilment 
of the command, “ Subdue the earth.” Nature study 
appeals also to what Herbart calls the speculative 
interest—the desire to know the causes of things, for 
Nature is ever presenting new problems and new, 
challenges to the eager spirit that is not stultified by 
mechanical methods of education. Hey, also, the 
æsthetic interest is engaged. It is not only that Nature 
makes such infinitely varied appeals to the senses, in 
form and colour, scent and sound, but the ‘exquisite 
fitting of these to the functions and purposes of 
the creatures themselves gives a sense of delight which 
fuller knowledge only serves to deepen. By the training. 
and refining of these perceptions, Nature study opens 
up for the child many avenues of pure and abiding 
pleasure both now and in the future. oThe things of 
Nature will be to him not so many collections of alien” 
matter, but familiar acquaintances of whose ways le 
knows somethipg, it is true, but 1tot enough to produce 
satiety. The world oí art and of literature? will con- 
Stantly receive fresh interpretations, and his own artistic 
bent, if he Have ny, will be nourished from the best 
source. ә 
The moral value of Nature study is none the less 
great in that it is largely indirect. Froebel speaks of 
the “quiet, impersonal teachings of Nature." He 
thought of Nature, indeed, as an outward’ reflex.of the 
mysterious inner phenomena of the; human spirit; and 
if this were a mystic's delusion, it is a 
not only with Wordsworth ай with’ Keble, but with 
"many of the greatest poets and moralists and tedchers 
We cannot 

doubt, however, that intercourse with Nature, when 
thoughtfully gujded, tends to deeper: û child's sense of 
responsibility, to preserve his deli&acy of feeling, and 


delusion shared 


- 
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] to strengthen that sympathy with lowlier creatureS 
| which is one of the notes of a fine nature. 

The object lesson ——Teachers may perhaps "point ^ 
out that Nature study is not a new subject; sincé for 
many years object lessons on plants and animals, and 

| „sometimes definite courses of instruction in natural 

history, have been provided. There is no.doubt that 

| good work bas been done here and there by enthusiasts, 

Ё but no one will contend that the mission of those who 

. originated the Nature study movement was superfluous 

ü with regard to the majority of schools. Perhaps we 

shall best clear the ground by first examining the 

principal defects of tbe “© object lesson," and then by 

,considering the new types of lesson that are being 
recommended to us. 

«Its history.— The object lesson as devised by Festa- 

lozzi was an exercise'in sense impression and in language. 

“Instead of learning facts from books, and committing 

the language of the book to memory, the children were 

to acquire facts by looking at the objects themselves, 

and they were then guided by the teacher to express 

their observations in suitable language.. So ‘far this 

was good ; it was а? step in a much needed reform, * But 

` from the nature of the case it was easy for the object 

lesson to degenerate, as we know that it did, even in 

Pestalozzi's own schools. The children sitting in desks, 

or on an old-fashioned gallery, at some 

ге ароз. distance from the Bnet whieh was in 

the possession of the teacher, could with the best will 

. in the world make only_a very unsatisfactory examina- 

tion, and usually by means of no more 

a imperet than one sense, that of sight. The device 

оао of allowing one child at a time to come 

out and make as it were a vicarious ex- 

amination and report for the rest had very little value. 

On account of the large numbers in elementary 

o B2 
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“schools it was rarely found practicable to let each 
child have a specimen for itself, though sometimes a 
o small'pannikin containing a little rice or sugar "would be 
allotted to every couple of children. Far more often 
the “object” itself was missing—as was inevitable 


when the subject happened to be the giraffe or the, 


bamboo tree—and a picture was substituted. Pictures 
have their use, but a flat representation is not a‘ good 
substitute for a real thing, especially with young 
children whose actual memory is ill-developed, and who 
cannot interpret effects of light and shade, colour-tone, 
&c. And sometimes inspectors have witnessed to being 
called upon to listen to object lessons given to children 
when not even a picture was provided! The language 
training of these lessons often resolved itself into the 
Тапса addition to the child's vocabulary «of 
tali words that he would never е required to 
artificial. 05е in his, daily life. Teachers, as Sir 
Joshua Fitch remarked, would solemnly 
record upon the blackboard that a cow is p gramini; 
Vorous or that an orange is opaque. 
" Even in favourable cases there was a certain as ty 
and. lifelessnéss about the observation of plants and 


E were treated" as “objects” and "not as 
Tesi living things, with their own favourite 


homes and {nodes of activity. Тһе 
“livipgness”’ of the creature could hardly be realised 
when it was presented in a hurried, fugitiveway, sundered 
© from its proper habitat, and with no presentation of the 


conditions and relationships on which its existence ' 


depended. What could not be seen in the class-room 
and within the limits of the one lesson would probably 
be given as information by the teacher. This infor- 
mation would е arranged under “héadings such as 
Structure, Parts, Qüalitics, Uses, &&, and written on the 


animals, arising from the fact that these , 
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blackboard. The teacher уёгу offen gained his infor 
mation from a handbook which not only supplied him 
with the facts, but also carefully instructed him asto the o 
“method” by which he was to present these facts to 
the children's minds.. Since no spontaneous action on 
„Ње part of the children was contemplated, the illustra- 
tions and questions and other devices prescribed in the 
notes could. be used almost mechanically, and the 
teacher was thus positively hindered from finding out 
what was the real attitude of the child's mind during 
his disquisition. There is no doubt that these lessons, 
if given in a sprightly manner, at any rate afforded a 
welcome change from the monotony of the “three R’s” ; 
, but the fact remains that the child was mainly receptive, 
and not active, throughout the teaching. And, the 
e lesson over, he had no opportunity of 
„Want ef applying or expressing what he had 
LM learnt, except by piecemeal questioning 
nde at the recapitulatory stage. No little 
problems or investigations were set him 
in preparation for the next lesson, which, indeed, world 
probably be on a wholly disconnected subject, not 
revealed until the^ teacher disclosed it in the “ intro- 
„ duction.” A lesson on "rice" would be followed by 
i a lesson on “ coal," or on “а camel." And, 
Want of finally, the mention of the camel reminds 
connection. us that these Subjects, besides being dis- 
A Toe ‘connected, were often so entirely remote 
from the child's environment as to have little or no 
value ifi training him to use that environment as а 
means of self-education though they would of course 
have théir place in cohnection with the descriptive 
geography of other lands. ,These are the chief indict- 
ments against the ordinary object lesson; it remains to _, 
be shown wliether,the methods of Nature study can 
be made more fruitful for thé benefit of the child. 
\ 
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CHAPTER II 
THE DISCOVERY LESSON 


For the object lesson we have now substituted some 
form of “ observation lesson.” The change of name is 
significant ; it shows that the concern of the teacher is 
not so miuch with the actual material of the lesson as 
with the process going on in the child’s mind. The 
“Suggestions ” of the Board of Education have given 
cutrency to the title, but we think that these sugges- 
tions are mistaken in assuming tkat al observations 
are of equal value, and still more in relegating everything 
that is not observation to the “ reading lesson, the oral 
composition or conversation lesson." This is very 
artificial, and ignores the free play of the chiid’s mind 
upon the subject of the lesson. The term “ Discovery ” 
or “Investigation ™ lesson may be preferable as giving 
more freedom to *he teacher. 

First type of discovery lesson.—There are twò types 
of discovery lesson. The first kind deals with objects or 
natural conditions outside the Schoolroom. These will, 
of course, vary according to the environment. The towh 
child will naturally observe buildings, officials, vehicles, 
shops, &c., and these must not be neglected in hi$ school 
Ше. But such a child should also be asked to observe the 
trees'and shrubs and flowers in'the parks or gardens, the 
commonest domestic animals, and the pigeons, starlings, 
and sparrows that haunt the stree{s or open spaces. 
The slenderer gifts of Nature that have*endowed his 
home must be utilised to the full, and as we shall sce 
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in a subsequent chapter, the teacher can do muck: 
to supplement these scanty opportunities. The country 
child will of course have a far wider range of natural 
objects to observe, amd he must be encouraged to observe ۲ 
them with sympathy and interest. 

The method of such a lesson would be to invite the 
children to make observations on some one object or 
Its group of associated objects for a certain 
ECHO period, say a, week, and at the end 

of the week the “ lesson would consist 
in gathering up these contributions from the class, 
correcting any wrong impressions, inviting suggestions 
as io the possible “why and wherefore" of any 


Д peculiarities they have observed, and pointing out the 


lines of future observation. This kind of lesson secures 
ibat the training of the eyes and other senses shall 
go on out of sshoolias well as within, and this is of itself 


“a great benefit to the child. 


° Second type of discovery lesson—But since the 
memory images of the young fade quickly, a second 
type of fesson is necessary, in which the actual object 
or group of objects is present for reference, comparison, 
or verification. Ia a future chapter wé shall discuss 
some contrivances by which this may be secured both 
in and out of doors. Both these types of lessons are 
essential in Nature study. 

But the teacher must not suppose it possible to teach 
from. Nature successfully if he is still bound by the 
tradition of -the kand-book of lessons which arranges 


that æ topic shall be begun, discussed, finished, and 


formulated in one brief weekly or bi-weekly lesson. 
n an object as a carrot, 


His observations on so commo 
for example, would run into a second year. Nature 
tiom of detached objects which 


is not a conglomera 
always present the, same appearance and therefore 


can be examined at any time aud dismissed with a 
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csense of knowledgé. She presents us with a great 
and endless series of time-changes constantly going on 
Is "5 before our eyes; and of the humblest 
DES weed as of the weathéred hill-crest it may 
continuous, De Said, “ Nothing continueth in one stay.” 
If we would know anything of her opera- 

tions, our study must be continuous. Instead of the old 
Stock lessons on “ Parts of a Plant," where the organs 
and their uses were exhibited and tabulated at once, the 
children should be helped to follow the whole life history 
of a plant, from germinating seed to matured fruit, and 
Írom one generationto another. Ruskin said long ago : 
“What we specially need at present for educational 


purposes is to know not the anatomy of plants, but , 


their biography. We want them drawn from their 
youth to their age, from bud to fruit." * = 
It is the same with animals... Hew can the children 
come to know the life and habits of a creature whom’ 
it sees under artificial conditions which prevent its 
behaviour from being normal, and for a brief half- 
hour only ? Obviously, only a fraction of thé charac- 
teristic ways of the creature can be observed in that 
time. So that the teacher must not aim at “ finishing ” 
a lesson in the sense of exhausting a topic. If the 
observations are to be continuous, spreading Over a 
considerable period of time, his work in making use of 
them must also be continuóus. He must not be dis- 
turbed if his note-book does not show sets of concisé 
statements arranged. under headings»as ‘summaries " 
of lessons taken on such-and-such dates. (It miiy and 
should show dated records of the examinations made, 
or the spots visited in company with the class) The 
traditions which approved and required such methods 
are now fast disappearing, and in schools of any grade 
working under the Board of; Educatior a teacher 


„9. о 
¥’Lectures on Art, 
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would find no difficulty in ®btaining sanction for the 
continuous" ¿method from inspectors and other 
officials concerned in his work. one 
Again, Nature is not merely a series of time-changes, : 
but a mighty, beneficent complication, whereby her 
„forces and her creatures are bound together in the 
meshes of mutual dependence. The teacher will 
ied: be aware, for instance, of the unceasing 
ness, Study ministry of the plants in purifying the 
of creatures E for animal respiration, and how the 
in groups. air and soil are enriched from the plant by 
1 the waste products of the life processes 
the animal world.. Before the child is ready for 
„ these ‘conceptions he can be prepared for them and 
for other generalisations by noticing not only the 
appearance of a plant or animal, but also where it 
lives, what soil, aspect, or climate it likes, what things 
“tive with it or near it, what enemies and friends it has, 
and where and how it gets its food. Hence a group 
of objects must be under review at the same time, 
the different phenomena of Nature must be, as it were, 
pieced together. The principle of connectedness, NO less 
than of continuity,vis of the highest importance. 
Finally, in all true Nature study it is the child who 
must do the work, The principle of self-activity, 
the watchword of all reform in modern 
Self- education, must never be lost sight of. 
activity The children must make their own ohserva- 
must be . ons and their own records. The business 
involved in VAR S EE 
observa- of the teacher consists in contriving favour- 
tion. able conditions under which Nature and 
; u the child mày be in contact, and in sharing 
with -the child in the scrutiny of what Nature reveals. 
For the hand-book of prepared lessons the teacher 
must substituté the method which he himself enjoins 


on the child—“ Watch!" 


of 
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s This is not to say that thé child must never be.told 
anything which he cannot test „by eyesight or other 
г Senses. There is a pedantry about the so-called 
“heuristic”? method by individual discovery, which is as 
mischievous as that which hung about the old methods 
of “imparting” knowledge by sheer lecturing. If a child 
wants to know where the swallows go in 

Dn the р winter, he must be told. He cannot be trans- 
method ported to Africa to find out. _ It is the busi- 
must not be 1655 of the teacher to nourish imagination 
overdone, no less than to train the observing powers, 
The point to remember in this matter is that 

the new information should either satisfy some natural 
curiosity "or it should help imagination to transcend 


experience. We must supplement experience, and not 


strive to replace experience by offering unrelated in- 
struction, as we sometimes do, for instance, by abruptly 
giving an unconnected lesson on Migration. We should 

not supply what Professor Geddes calls “ pickled facts.” 
` The better way is to interest the child so that he is 
prompted to ask questions, and then, unless he ean 
answer. them for himself by further watching, to provide 
him with material for mental images the construction of 
which will give hir real intellectual pleasure. 

It is apparent from what we have already said that 
Nature study must not. be confused with botany, 
zoology, or any other science dealing with natural 
phenomena. In the words of Mr. Hedger 
Wallace (University College School, London), 
“Science teaching, even when elementary, 
science, is a form of specialisation, and this should be 
NEL, deferred until laté in school life What 
Nature study desires to further is that close intimacy 
with Nature, that vividness’ of outlook, which is the 
foundation of the craft or lore of the'slfepherd and the 
gamekeeper, the fařnfer and the gardener, the sports- 


|| 
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шап, and scout, the fanciereand faturalist. . . . Тһе 


teacher is not teaching science: he observes things on 
the surface, and does not delve at all, but he is accurate 
as far as he goes." At a later stage, certainly not before 
the age of twelve or thirteen, the child can begin botany, 


.let us say, as it is ordinarily taken in schools, with 


experiments involving ideas of chemical changes, with 
dissections, ,and with microscope. Until that time 
comes, he may well be content with the thoroughness 
that consists in seeing something accurately. with his 
own eyes, and withthe accumulation of a store of images 
in relation thereto. 
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CHAPTER III 


THE WAYS AND MEANS OF NATURE STUDY (т) 


As we have already suggested, the set lesson is by no 
means the only, or even the chief, vehicle for giving 
the children a knowledge of the ways of Nature. Other 
and varied arrangements must be made, and if the 


teacher regard these as troublesome, he will neverthe- , 


less be amply repaid by the zest with which the children 
wil enjoy the results. He will find, too, that their 
interest in this one subject will so quicken their-minds 
as to bring about an appreciable improvement in the 
earnestness with which they set about other school 
tasks, м 

Outdoor observations.—Outdoor observations сап “be 
niade, as already indicated, by.the children themselves, 
But in giving directions or suggestions for these the 
teacher is at once embarrassed by the immense choice 
offered to him and to them, It is of no use to'give a 
vague injunction to go forth and observe Nature. It is 
true, as Emerson says, that “ the best part of a boy's 
schooling is that which he gets on his way to and froni 
school" when he simply looks at what he cares for. 
But, in dealing with numbers, some definite fine of 
observation must be laid down, and what is lost in 
spontaneity is made up for in friendly rivalry and :n 
the sympathy that comes of the same pursuit. 

In other words, the teacher must have in his mind 
some sort of scheme. Thus for onë yeir he might 
ask his class to obser 1 e) 5 
as 4 erve common English trees, or even 
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one „or two of such trees! his if itself would neces; 
sarily involve the inclusion of a large number of asso- 
ciated topics, for besides the study ef the | 
bark, branches, twigs, buds, leaves, flowers, 
Íruit, &c., no survey would be complete which did not 
.include a study of the insects, birds, and other living 
creatures who frequent the tree or make their homes 
in it. If it be considered that the common oak forms 
the habitat of about seventy species of insects, it will 
be seen that there would be no lack of material in 
dealing with this one tree only. Or the observations 
might be seasonal in character, aiming at an acquaint- 
ance with more phenomena, but in a more superficial 
manner. The choice of a scheme would depend also 
' very largely on the position of the school. A very sug- 
gestive five years’ course has been worked out by Miss C. 
von Wyss, honorary secretary of the School Nature 
*Study Union.* A suitable course for any one year 
thight easily be selected from this scheme, and during 
the year the teacher would be sure tọ discover what 
particular lines of work would be likely to afford most 
interest and profit to his own scholars in the, ensuing 
years. In the following pages sucH objécts or groups 


Schemes. 


. of objects will be selected for study as would seem likely 


to attract scholars who had been hitherto untrained 
in this kind of work. No attempt wil be made to 
treat the topics exhaustively. Directions of work 
only „will be suggested, and the opportunities „of the 
teacher and ће ipterests of the scholars will indicate 
the lines on which special study may be carried on. The’ 
watchwords of the teacher in Nature study are, as has 
been well said, “ Season} Situation, and Opportunity." 

The outdoor lesson i$ given in the presence of the 
natural objects as they grow or live in their proper 

* This may We Obtàined from Mr. H. E. Tugner, Bellenden Road 
School, Peckham, S, E.^ Price 2345 including postage. 
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vhabitat. The children will “gather round the tree, for 
example, with their note-books, and watch at the 
The field different points suggested by, the teacher. 
eso. It is an excellent plan to mark a twig with a 

piece of coloured thread or tape near its 
insertion at the branch, and let the children measure from, 
time to time its growth from the tape to tip. The twig 
may be labelled with the date, and with the name or num- 
ber of the scholar who first observed it, so that he can 
make it his special study. The insect and the bird life 
of the tree can also be best studied in these outdoor 
lessons. 

It may be that the locus of „the lesson is the edge 
of а pond, or ornamental water in a park, a hedgerow,, 
a little copse, a meadow, a bit of common, or the border 
beds in a public garden. Неге the teacher will findoit 
best to ask different children to» lools for different 
things. There will then be a free time in which the 
class disperses for the purpose, and with good discipline 
this freedom will be quite possible, as it is certainly 
desirable. (We have seen outdoor lessons in which the 
Whole anxiety of the teacher seemed to be to keep 
the children “in йе” while he or she addressed them !) 
The class will return to.the teacher and report. Finally . 
te the teacher, having gathered thé little 
$6cofds: troop together, will lead them to examine 

the various objects in turn, verifying, 

and if necessary correcting, the observations made by 

` the reporters. This, by-the-bye,- affords excellent 
language training; and, without exacting tod much 
homage to the fetish of the complete answer" or 
the ^ complete sentence,” tle children car! be en- 
couraged to give a clear account of what they have 
seen and of what they think about it. The teacher 
will find that he need question less atid ess, and by 
substituting for the usual tatechetical style of teaching. 
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. And'the Sunday school, wl 


. would do faf better 
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the recitation method usêd oso mfich in America, inp 
which the children learn to stand and deliver their 
own statements without hesitation or mauvaise hone, 
he will be doing his class a great service. Besides 
reporting in clear speech on the spot, written records 


‚УШ, with appropriate drawing, be afterwards made either 


at home or at school in the pupils’ note-books, It is 
needless to remark that in order to get the best results 
from a field lesson a preliminary survey of the ground 
should be made by the teacher. ; 

Field lessons in town schooli—fField lessons in 
town schools are of course difficult to arrange, but not 
all is yet done that is possible 2 the way of meeting 
the difficulty. “The public par and gardens, which 
"are becoming more and mo intelligently planned 
(though far too few provide bels giving the English 
names,of the grees, shrubs, & gee e аф ша 
*inore useful for school lessons ON CEGO; More might 
De done by teachers and mand ^ 1 Mc 

T; y £oo, Hampstead Heath, 
of visits to such plaees as the Ке сес Or ondoa 
Epping Forest, and Kew if near other large towns, 
children, and to analogous plagititate means of transit. 
while local authoritjes might Arranges for its scholars 

“rowded day in the year, 

huge noisy picnics ongf tirage quiet rambles of one 
fveS A scheme for mutual aid 
teacher with his Æ Ky schools (Hon. Sec. the, 
between town and ов ‘nges that country schools 
Hon. Cordelia Lejk times a fortnight a collection 
Send once a week «02е fields, &c., receiving in 
of natural objects frome from the illustrated: and 
$, town school must have a 


return igteresting си 
Y lessons, and such a scheme, 


other. papers. Obviou: 
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DRE proportion of indoor Сао b ^t NE er 
auxiliary to the action of MB —— M 


c 
“Botany Boxes” Tor the 


) 


n 


bi 


c 
16 A CYCLE OR (NA TURE STUDY 
\ 


«to render pleasant'indoog lessons possible to children 
who can take fewer school excursions. 

.In order to train in exactness of observation and to 
lay the foundation for the scientific habif later on, the 
Recor ds of results of all the more important observa- 
pbserva- tions must be recorded. All but the 
tions: youngest children can have a note-book 

in which to enter a dated record of what 
they have seen. As the children gain in experience 
the note-books will be of two kinds: (т) A diary or 
statistical note-book, as it may. be called—a calendar 
in which the pupil notes such matters as the first appear- 
ance of. flowers or birds, weather observations, &c.; 
(2) a. descriptive and pictorial note-book, also dated, in 
which he describes in his own words, without reference to 
books, what he has observed of an animal or a plant, with 
illustrations drawn by himself. Spmetimes a drawing 
will suffice for the complete record, formal statements 
in words being dispensed with altogether. The drawings 
may be rough; the child need not aim at finish while 
he is recording an impression, but he shouid try to 
make the representation as truthful as possible. The 
sketches should te his own, taken from the object 
itself. The practice of dr, ying the object on the black- 
board, and leaving it thayinfor the class te сору,‘ 
tends to produce “neat” wil] Qut from’ the point of 
view of Nature study it is jects 110 less an authority 
than Professor Miall PO. the obs < extremely mis- 
chievous." It is no less &he-byr $ Írom the art point 


of view. ithov е 
Help given by pictures, 6. “It is aiso true, as Brown- 
ing remarks, that tÉ + 


We're made so that we lovecc 
First when we see them pai.ited, things we have passed 
Perhaps а hundred times nor cared to see. 


A picture is not a substitute for Nature, but it helps 
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to illuminate Nature. If ‘tht teacher can show his. 


class a copy of Landseer's “Squirrels,” or McWhirter's 
“ Lady of the Woods ” (the silver birch), he will help 
them to see and to admire, and this is a long way on 
towards loving. Moreover, children are such generous 
critics that they will admire and love the thing drawn 
before them by the teacher. Let the teacher therefore 
draw before the class (no extraordinary powers are 
needed for this) the objects they are studying together, 
„ or details thereof. This will sharpen the perceptions of 
` the slower children. It may even be good on occasion 
to prepare what may be called pre-perceptions in the 
minds of the class by, hectographing copies óf small 
objects which are to be observed; the copies to be, of 
Course, on a larger scale. "This will rouse the expectant 
form of attention, and guide the observation of the 
thing itself. These chectographed drawings should be 
pasted in a separate book, and not among the “records.” 
Néither the teacher's drawing nor the hectographed 
sheets should be used as “ drawing copies,” 

The use of water-colour sketches should be encouraged 
from an early stage. Nature study begins in the jnfants’ 
school, and we may point out that little children 


naturally work much better with chalk or with a 


brush than with pencil since the use of the latter 
involves moré strain on the delicate muscles of the 
fingers and on the nerves góverning their movements. 
After a Nature study talk the little ones should paint 
lines and specimens on sheets of paper fastened to 
mill-boards. By the time they are promoted to books 


^ they will be accustomed tó a free mode of representation, | 


and if their perceptive pewers have not been spoiled 
by ‘too much mechanical copying or by “ blobbing,” 
they will make records which are interesting to them- 
selves and whicli will help to establish a permanent 
habit affording delightful recreation in the future. 

! c 
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The school garden.—The school garden is a means of 
supplementing outdoor investigations and fixed lessons, 
which, though specially valuabge in town schools, where 
gardens have been managed very successfully in many 
cases, is yet very useful even in the country for giving 
interest to the home garden, as well as to the wallè to 
school or the holiday ramble. “Teachers wMo havg 
successfully managed school gardens suggest that the 
various beds should be allotted to different descriptions 
of plants—biabs, underground stem plants, tap-root 
„fants, creeping Stems, prickly plants, climbing plants, 
&c. Blots 6 feq: by 43 feet, separated by paths, will 
be found of a convenient size, and*the climbing plants 
can, of course, bt grown against a wall or trellis. . 
Devices for observing plants in schoo].—The school 
garden may be provided, with any number.of small 
annexes within doors or on the window-sills. Seedlings 
mays be raised on damp flannel or blotting-paper, ‘on 
а ef bath-brick kept moist, in Sawdüst ог cocoanut 
n. ds in moss within a Tamp-glass, as well as if soil. Ae 
-P » may spend its whole existence in the class-room until 
ossom-time, and then be placed on the window-sill & b 
. fertilised by bees бг other i, t visi y ie 
2 г igsect visitors. The persistent 
~ ' care of these plants is a valuable ed i i 
RR ucation to the childre: 
pA table may be allotted to jarsedf water contai d 
Erud Saige 7 а containing 
wigs with dey eloping buds. | Another may be rear 
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with specimens of the wild flowers in blossom at the 
time with their (common) names attached. 

Animal peís. The aquarium and terrarium.— Prò- 
vision will be made in some schools for animal pets, 
such as rabbits, pigeons, &c., though it is often possible 
to get children who own such creatures to lend them 
ior a sufüciently long period. The care and respon- 
sibility of these should not fall on the caretaker of the 
school, but on the steadiest of the elder pupils, the eye 
of the teacher being directed towards their operations 
from time to time. Observation of water creatures in 
their natural home is difficult, and yet they are very 
interesting, so that an aquarium should be provided, 
or, rather, several smaller aquaria. This is a better 
arrangement both on account of the weight and also 
because the more voracious creatures, such as stickle- 
backs and water béetles, cannot be put with others. 
Tadpoles, goldfish, water snails, &c., can be easily 
observed in small aquaria, the tadpoles being, of course, 
transported elsewhere as soon as they are ready for 
terrestrial travels. А terrarium—a device for studyi-g 
terrestrial life—can be made of a box with geuze or 
perforated zinc covers and glass substituted for wood 
dn at least two of the sides. In boxes such as this 
larvae and pupa may be placed and their development 
watched. We shall discuss the necessary arrange- 
ments further during our study of the occupants, but 
it'is well for the teacher at the beginning of the year 
to be getting together the apparatus he will require, and 


_ managing it as inexpensively ûs possible. For work of 


this Kind, as well as for making labels and tool-boxes. 

for the garden, the produttions of the woodwork class 
should be utilised wherever possible. _ 

Museums and collections. —A school museum 

j ffair, consisting of a du 

“These are of litile va 

c2 


generally a véry dreary à 
assortment of “ curiosities. 
g wer 
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educationally, as the objécts are accumulated hap- 
hazard, without relation to any definite purpose. Even 
collections of fossils and shells, birds' eggs, and the 
like, amassed with some regard to system, are dis- 
appointing ; they lack living interest to young people 
who have not grasped the principles of their classifica- 
tion. But though the classifying faculty comes later, 
the collecting instinct is strong in pupils ander twelve, 
and should be made use of. Collections of twigs, 
leaves, flowers, fruits may well be made and displayed , 
from time to time. It should be remembered that 
the value of such collections, though great to the 
collector, is very little to the beholders unless they are 
the class-mates and friendly rivals of the donor, and 
it is therefore desirable that these hoards should, as a 
rule, be only temporary in character, and shouldebe 
replaced by fresh sets as the passmg years brimg fresh 
scholars to the class. , $ 

Another point to remember with regard to the 
ordinary cupbpard with glass dobrs which serves as a 
school museum is that the continual contemplétion of the 
“ате objects blunts sensibility. It is better to have a 
blind over the glass door, and to bring out the objects 
one at a time, in oxder that each may have all the interest. 
that attaches to freshness. Thus a stuffed bird may be 
exposed for a week, during which the children can look 
at it, tell their parents about it, and find out all they 
can ip preparation for anything the teacher may have 
to tell them before it is replaced. « D 

Experiments in Nature study.—For childrén under 
„twelve, to whom Nature is. a fascinating tangle of ^ 
movement, colour, and form, observation is the method 
on which we must chiefly rely. Experiments must 
play a certain part, but we have to remember that we 
„are not teaching science, and, further, аё we have to 

ach respect for the "ivingness " of the objects of 


o 
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study; The experiments sed must be very simple, 
and must not іруоіуег a knowledge of chemistry or 
physics to interpret them. Even the iodine test? for 
starch is apt to seem a bit of jugglery to children who 
have not grasped the,idea of chemical action. Our 
experiments should rather resemble the haphazard ex- 
periments which Nature sometimes performs for us— 
e.g. growing plants in the dark. The analogies of child 
life and the life of the lower organisms will often serve ' 
„as a satisfactory though partial explanation of facts, 
which will receive fuller elucidation in the botany or 
biology class later on. 

Nomenclature—The same spirit of compromise 
between the purely observational and the systematic 
and scientific study of phenomena will guide us in the 
use»of words. It would be pedantic, for example, to 
give a child under twelve the word “ parenchyma,” but ж 
the word “ stigma " will be useful at a quite early stage 
to fix his apprehension of an object he frequently 
notices. The word is’ needed to clothe the idea, and 
to find out'this need the teacher, while studying Natur, 
must not forget at the same time to study the child. 

Correlation with art subjects—The question of draw- 

*. ing, discussed in our last chapter, suggests the correla- 
tion of Nature study with other subjects. Obviously 
the art teaching of the school in drawing, painting, 
designing, and modelling will gain very much in vitality 
and interest if the subjects are drawn from the Nature 
study course. Moreover, the exercises of the art lesson 
will makè the pupils more and more sensitive to the 
beauty of form as such which natural objects display, 
and,to that exquisite fitnes of form to function which 
is a perpetual revelation to, the Nature student. To 
enlarge on the ways and means of assisting this pro- 
cess would be to'miake an excursion into the subject. 
of method in art teaching. It must therefore suffice to 
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o point out that serious waste occurs if the teachers of 
the two subjects do not act in some kind of partnership. 
- Correlation with literature——It has been pretty fully 
realised by teachers that the various subjects of pure 
“ instruction " should interpret and reinforce one 
another as far as possible, and “ school readers " pro; 
vide abundant opportunity for letting the child become 
acquainted with what the great artists in words have 
*thought and felt about Nature. They provide, more- 
over, versions of the great myths which show us how 
Nature was conceived of by our simpler ancestors. ` 
The return of spring, for instance, is finely and beauti- 
fully expressed to a child, as to an ancient Greek, by 
the story of Persephone, and the death of Baldur isa 
myth of winter which may well touch the imagination 
of northern children. Two opposite dangers may, how- 
„ ever, be pointed out. The first qis to, give the child 
literary material which is too far beyond 
his present range of feeling. A child “of 
eight will not appreciate either the measure or the 
sentiment of Herrick’s “ Daffodils? merely because he 
"happens to be studying daffodils in class. There is a 
danger, froth tlfe point of view of Nature study, that 
he may enjoy tbe daffodils less on account of thé unin- 
telligible matter he is called upon to learn in connection. 
with them. Worse still, he, or more probably she, may 
be infected by a kind f false sentimentalism about 
the blossoms because some such emotion is apparently 
expected by the teacher. The other fault, also com- 
mitted under the influence of the mystic word “ cor- 
relation," consists in giving the chifdren trivial stories 
“of splant or animal life Delage their stage af develop- 
ment. These stories are oftefi saturated with a spufious '. 
human psychology, as thoügh plants and animals, with 
" their struggles and ingenuities and. triumphs, had not 
. interest enough of tein own for us to study. Thus, 
we have heard a daisy described as yearning to be 
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| curried up into the air to sshare-the wide view of 

| - her heighbour the lark, and the complaisant lark 

accordingly gratífying her wish! Such stories, of no 
| literary merit, and false in sentiment as in fact, are 
| apt to disgust sharp little boys and girls with Nature 
study before they reach the age when it would be more 

| “and more of an intellectual delight to them. An earnest 
consideration for truth and for the good of the children, 
and a persisfent training of the teacher's own taste by 
deepening familiarity both with Nature and with the 

* best literature of Nature, will be the strongest pre- 

servative against these errors. Tt only remains to be 
| said that much of the finest and noblest work in Eng- 
| lish literature is only iully intelligible to one who has 

* gathered the “harvest of a quiet eye ?' in such early and 
long-continued companionship with Nature as we are now 
endeavouring to secure for the children in our schools. 

o Correlation with geography.—Ihe connection of 
Nature study with geography” is too obvious to need 
much insistence, In the early stages the two subjects 

| are quite, inseparable, for the child gains his first notion 

of the spaces around him by observing, in his expltra- 
lions, what scenery they present, and what occupants 
| 1 they have. He gradually learns to see how both the 

* scenery and the occupants of his particular spot of earth 

are affected by the action of the great forces of solar heat, 
air movements, and water movements. He learns to 
realise imaginatively how these forces affect plants, 
animals, and human beings in far-off regions on the same 
planet, He ‘has tô think out for himself a new country 
in terms of climate, flora, fauna, and, dependent on 
these, the occupations of the people. The old system of 
ttaching geography, as such, by lists of names, is hardly 
possible to-day. And the science of physical geography 
has its beginnings in the field lesson, in the weather 
observations, in the pet-keeping and gardening interests : 
of quite young children, 
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CHAPTER V 


OBSERVATIONS OF THE OPEN SKY 


SINCE all natural life is subject to “ skiey influences," 
it is good to have arrangements made for observing and 
recording the weather. The “open sky" is a subject of 
"study which is too often overlooked, even in towns, 
where its pageantry should draw our eyes to it the more 
ес objects of natural beauty аге so much fewer. 
‘Let the children therefore observe the state of the sky : 


eee on they will trace with more keenness the con" 


ection between changes in sky and air and the organisms 
they study. 

The sun.—Many children, though they may know 
that the sun rises in the east, imagine that this 
rising takes piacetat a fixed point all the year round. 


To correct this, let them notice the position, let us , 


say, of the winter sun in the sky as soon as niorning 
School opens, and suggest similar observations for 
the home. Let them notite the time by the clock 
when a ray first enters any convenient window, (say 
one facing a southerly or south-easterly direction), and 
also when it leaves a south-westerly window ‘in the 
afternoon. They will find that about March 20 (the 
vernal equinox) the sun dogs indeed rise due east 
and set due west, and it will be seen in the sky for 
exactly twelve hours. From "this time on towards mid- 
summer, the sun will rise more and mofe ^o the north 
of east, and set more and more to fhe north of west, 


" 
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making, as each day passes, A higher arch in the sky,“ 
and giving us longer hours of daylight. After June 2r 
the sun appears to “ turn back"; it travels no fafther 
towards the north, but instead begins to recede, as it 
were, towards the south once more. This continues 
until about September 22 (the autumnal equinox), 
when the sun again rises due east, sets due west, and 
gives English,children days twelve hours long. It then 
proceeds still further south until about December 21, 


, and at this time it makes only a very low arch in 


the sky and gives us short days. From December 2r 
to March 20, however, it climbs higher in the sky, and 
its points of rising and setting move towards the north, 
until near the spring “quarter day” we have again a 
rising and setting due east and due west, and a day 
twelve hours long. The reason of this spiral movement 
can be,demonstratel with globe and candle in the 
Physical geography lesson, buf for the majority of 
children under twelve it will be sufficient to have taught 
them to notice these movements as they, appear to the 
observant ploughman or shepherd, and to have excited 
their curiosity to the point of consulting a, calendar to 
find out what happens during their sleeping hours. 

Let the children also notice how fay a ray travels 
‘nto the room at different times in the year. They 
can mark the éxtreme point reached by the ray by fixing 
a drawing-pin into the floor, or painting a dot, marking 
also the date. They will find that the entering rays 
are longest in winter, when the sun is low down in the 
sky. As the sun mounts higher, the rays shorten; 
from them than from the more 
as the rays approách 
Let them notice the 


What kind of plants 
h, for 


slanting ores, and the heat gncreases 
more nearly towards the vertical. 
effect of sunshine on plant fife. ү 
grow in gardens оп the side facing the nort 
instance ? Е ^ 
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^ Ways of finding &irectidn.+ -These observations imply . | 
thatthe children know the points of the compass. While 
By the sun. they are observing the path of the sun, 
make a rough sundial by driting a pointed 
stick into the middle of some open space out of doors. 
Let the children repeatedly notice the shadow on 
bright days throughout the year, and especially the 
direction of the shadow cast at noon. This gives the 
north. They will notice that the lengt of the noon 
shadow varies at different times in the year—it will 
be at its shortest on June 2r. Compare this with the 3 
marks on the schoolroom floor. They will see, too, 
that the shadow appears to travel round the stick, the 
morning and afternoon shadóws being on opposite 
sides. Thus we can roughly tell the time. Let thent 
compare with a real sundial. A i 
Stories of squatters and of people wrecked on islands 
will show the help given us by the sun in determining | 
By the lime and düréction. But what is to be done 
5 d mpass. on cloudy days ? Shaw a magnetic compass. | 
and experiment with it in comparison with | 


othe north and south line of the shadow at noon (ignoring | 
for thé present the slight divergenge apparent). Show 
its behaviour in, other places and let them use it in Д 
conjunction with sun observations, for orientating rooms, 
and for finding their way on school excursions. 
Elder children may also be asked to look out, on | 
winter nights especially, for the more striking con- | 
Р - stellations, such as Orion with his sword l 
and belt, Cassiopeia’s chair, and tbe Plough 
or Great Bear. Make hectograph drawings | 
"to help recognition, and tog show them haw to find | 
the Pole Star, whigh never mbves from its place inthe . | 
north. © 
They have now learned three ways oof finding the | 
north, Could the st&rsealso help us to find the time 


By the 
stars. 
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' 
if we, were crossing a desert aad had no watch 3 They, < 
may notice how the „Plough, for example, seems to 
change its position between tea-time and bedtime 
on a winter night. Help them to imagine how sailors 
and shepherds of old would tell the advance of the 
.night by watching the movement of the constellations 
slowly swinging round the fixed pointof the North Star. 
The moon.—Many grown-up people, if asked to draw 
the phases of the moon, would probably draw the 
crescents of the waxing and waning moon respectively 
looking the wrong way. Let the elder children, 
especially on winter nights, make notes of (a) the time 
of the first appearance, of the moon in the sky, (b) its’ 
position at that time, and (c) its shape. They will 
‘notice that the “new moon," with the horns of its 
slender crescent turned to the Jeff, appears in the 
west spon after sunset, and sets early. On succeeding 
“nights, still growing towards the left, it appears farther 
dnd farther away from the setting sun, until at full moon 
it rises in the east opposite the setting sun. Then the 
moon “ wanes,” the bright portion decreasing towards 
the zight, and rising later and later, so that the childrea 
may see it in the western sky in the morning as they 


come to school It may be useful to note that the 


growing phase, whether light or dark, is always on the 
right hand as the spectator views it. In about twenty- 
nine days the moon has tome back to its original 
aspect, and new moon recurs. j i / 

The harvest шоол.—Еог several'days in each month 
the meon rises at nearly the same time. When this 
happens either їп daylight or after midnight and the 
moon is mot full, we do ngt notice it. But for some days 
їй September the full moon rises due east at about 
the same time that the suit is setting in the west. This 
gives us tbe “harvest moon,” by „whose light the 


i elds & n. The 
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r 
* children will notice how eee the full moon looks when 


it is low down in the sky. This is because we insensibly 
compare it with the objects near it—trees, houses, &c. 
Tell them to pierce a card with a pin and look at the 
rising moon through the hole toefind out what is now 
its apparent size. On summer evenings they may ? 
Other moon ee how the moon decolorises their 
GITE avourite flowers, making poppies appear 
tions. black, yellow flowers white, &c. Do not 
let so beautiful an object be vulgarised • 

by associations with the grotesque face of “the man 
in the moon,” otherwise they will not be able to escape 
from thé suggestions of nose, emouth, &c., whenever 
they look at' it. Let them hear from the first that, 
these markings are mountains, and show. шадан 
of them. 

Tennyson speaks of the “long gfories*of the winter, 
moon." During the winter the full moon rises early 
and sets late, and most children will have a chance 
of noticing alse how high she rides in the sky at 
thas time, whereas in summer she is not'so long 
above the hgrizon and rides much lower down, so 
that we have her fullest light and splendour when 
we most need ite How does the moon affect the o 
“ coming jn" and “ going out" of the tides during the 
summer holiday ? Let them watch, and also consult 
calendars to find out. Is there any truth in the old 
saw that a change іп the moon means a change of 
weather? Let the children pose this question to their 
elders at home and enlist them іп the, task of keeping 
records extending over some months to find out whether 
there'is any truth in the saying fpr whether it is not that 
coincidences are remembereg and negative instances 
forgotten. 

Clouds.—'' di floating clouds ,their "state shall 
lend to her.” Whether this be only a poet's fancy or 
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o not, it will be an education fo the children to wateh the 


0 


beauty and digmity of the fosm and motion which 
they see in cloud masses. Long before they need 
learn the words cumulus, cirrus, stratus, &c., they 
may learn to recognise the white-domed lifted masses, 
the light curled clouds and the long level lines, and to 
represent these by drawings. All children, too, should 
: be taught to read the directiog of the wind, 
уша: not only by the weathercock, but by such 
signs as the movement of flags, of smoke, of clouds, and , 
by noting the way in which the trees bend and the 
water in the pond is rippled. Let them notice at the 
seaside 'or in exposed situations whether groups of 
trees are bent in one direction. The younger children, 
may indicate the direction of the wind by adjusting a 
cardboard arrow or fish fastened to a knitting needle, 
which is stuck into the middle @ a cube, the sides 
of the cube being named from the points of the compass 
and placed so as to correspond with the walls of the 
room, so that, the teacher or monitor may see on 
which side the windows and ventilators Should: be 
opened, A^ Г 
Both the younger and the elderechildren should be 
encouraged to make calendars. The younger children , 
can make wall calendars not only “for the 
бош first appearances of flowers, butterflies, &c., 
ede but also to show weather changes, using 
' white chalk оп blue paper for clouds, grey 
for dull sky, yellow for sunshine, slanting» lines for rain, 
&c. The elder children should add readings ffom the 
thermometer and barometer, and if it be urged that 
they do not understand еч instruments, the same 
objection, it must be remembered, applies to the telling 
of time by the clock. Some such arrangement as that 
given in the drawing may be suggestive > it is obvious 
ihat the number off coluntns may be increased 10 show 
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temperature, age of the moon, &c. ; each column being 
entrusted to some particular child for а week. 
The children will be found to take up this work with 
enthusiasm at the beginning, and then, being children, 
they will “ forget ” and interest will tend to flag, except 
sin the case of a select few, for whose sakes alone, the 
teacher must remember, it is well worth taking trouble. 
But much may be done to keep up interest by allotting 
five minutes every day at the beginning of morning 
. school to the “ odds and ends" of Nature study, to 
looking at new specimens a child may have brought in, 
to seeing that the plants and pets have been cared for, 
and that the various weather observations are duly 
posted up. Fresh questions and suggestions of © looking 
out for so-and-so” can also be put at this time. As we 
have said before, if Nature study is to be of any use, 
it mus be continuous, and in no subject is continuity 
Tess wearying or more likely to reap its reward in the 
tastes and habits that will be formed in the pupils. 
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CHAPTER VI 
BIRD LIFE IN WINTER 


THE winter, especially if it happens to be a severe ` 
winter, is a very good time in which to begin to interest 
children-in bird life. A walk along a hedgerow, across a 
common, through а wood, or even in a park, 
will reveal the whereabouts of last year’s” 
nests, and hence an indication of future 
nurseries, which are not to be rifled, but „to be watched. 
Any empty nest may be shown, and its special conf 
struction noted. + The beautiful nest of the chaffinch, for 
example, cup-shaped, and cleverly woven together of 
moss, cobwebs, feathers, rootlets, and lichens, with an 
outside covering of ends of moss and lichen that makes 
it difficult to detect in the fork of a tree or the thick- 
ness of a hedge, if shown to children by a sympathetic Ў 
teacher, may induce а tender, protective, and reverent 
feeling for the bird, and a desire to watth her Ways, 
which is quite foreign to the barbaric instinct of robbing 
her of her eggs. The nest raises the question, What 
has become of the busy parents, and. the carefully 
brought-up broods who tenanted the hedges anû copses 
in spring and summer ? Some‘of them, especially those 
Whith are dependent on insect food, have departed to 
warmer countries whereinsect life is still fairly abundant. 
Others, such as blackbirds‘ thrushes, and robins, who 
prefer an insect diet, can; nevertheless, :nake a living 
on vegetable diet, and therefore wé find many of them 
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spendjng the winter with use Provision has been made ^ 
for these in the hips and haws, the privet berries, 
holly berries, ivy berries, and so on. Of theses the 
most palatable are soon devoured, and the children 
can note the diminution in the supply as the winter 
wears on. And since our country, cold as it seems to 
Bird us in winter, is mild compared with Norway 
migration, and other countries farther north than ours, 
our native birds have to share their provi- 
.Sions with many foreign birds that come to us for 
the winter—the fieldfares and redwings, for example, 
who haunt our fields and hedgerows in flocks. Many 
* birds that do not actually live out of the country will 
move from one part to another in search of food. To 
London children and children who live in the shires 
bordering on the sea the most familiar instance of this 
d will be the black-headed gulls, who fly 

Gullsin*  ..* РЯ 1 

inland _ inland to the ploughed fields, or to rivers 
haunts. and other waters in towns, in search of 
food. From any of the London bridges 
or from the Thames Embankment they may be seen 
flying, wheeling, and darting in most beautiful curves * 
to catch the pieces.of fish or? ^er tood thrown to 
them, or resting on the edge of a deserted pier, with 
their heads to the wind, so that the feathers of the 
back may not be ruffled. The blackness on the head 
does not show until the spring. The children may be 
set to watch for it. When patches begin to show on 
the sidé of the head it is a sign that the birds will soon 
take flight. In the meantime they may have a hint 
of the pleasure it Will be to them to watch the gulls as 
they fly, the pure white edge showing along the front 
Г of fneir outspread wings, and every movement full of 
grace. It is by no means опе of the least advantages 
of Nature study thet it trains the eye to admire form 
and beautiful moventent as such, and this training will 
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© do more than appears at la sight to remedy faults of I 
roughness and clumsiness in young people. | 


n 1 а + : t > 
Feeding birds in winter“ In very hard weather, when _ 


hedge fruits are covered, and 
red, when no chan 
or grub can Бе “unearthed, the® children aia ү: 
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encouraged to feed the bifds, and in this way robins; 
thrushes, blackbirds, finches, can be attracted to 
suburban gardens. А bird-stand, consisting of a йе 
circular platform—preferably, for cleansing purposes, of 
zinc, though it may be of wood—mounted on a pole 
out of the reach of cats, is an easily managed play- 
ground fixture, and, if put up in a quiet corner of the 
school garden within sight of the class-room window, 
will be a great delight to the children, who will in this 
way learn much of bird life. Birds suffer from thirst in 
frosty weather, and a saucer of water should not be 
forgotten atany time. They will like some sand, too, 
to help their digestions Thus children will come to 
know the blackbird, with “orange tawny bill," his 
soberer mate in her brown dress, the thrush, with his 
sharp beak and spotted breast, and so on. They will 
also learn to recognise the birds as individuals. They 
are very apt to imagine that birds fly about in the 
wide regions of the air over indefinite arcas ; they will 
find that, on the contrary, they are very conservative 
in their Habits. This is especially the case with ine. 
robin, who likes to settle on a garden, or en some por- 
tion of a large garden, for his cwn peculiar domain, 
„Не will fight for it with other robins, and, until the 
time comes for building the nest, is very unsociable 
even with the hen. He is very “ tame," and does not 
mind coming quite close to a human friend or into an 
inhabited room for his food ; indeed, he prefers this to 
scrambling for it at a distance from the door or 
windows with a mob of other birds. 

The blue tit.—In suburban gardens, too, the childr=. 
may have the joy of seeing the charming little blue 
titmouse. For this bird a stand is not so good, as he 
is very pugnacious considering his size. He will show 
to better advantage and be better pleased with his 
lot if a bunch of suet in a littie string bag or a coconut 
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° -vith its ends sawn off, ‘or half a coconut inverted, 
is hung from a bough, where he can peck at it in his 
own fashion, clinging on to it upside down with his 
feet, and balancing himself in all sorts of positions. 
The coconut when empty can, be filled with bits 


of fat or suet, for, as Gilbert White noted, he is, 


“vastly fond of suet.” Не will show a variety of 
charming poses, too, if we string up some almonds 
on a wire for him, and fasten it securely from one 


point to another. The blue tit is not a shy bird, , 


but in watching him or any other creature the. 
teacher will impress upon young observers the import- 
ance of being absolutely still whenever possible. 
Animals are shy, not of human beings as such, but of 
movement. The young naturalist must be trained in 
patience and self-control. Hence for this kind of obser- 
vation in the home garden or during a walk it is better 
that one child, or two friends, should be alone. s 
Town children have always the ubiquitous house spar- 
rows, starlings, and pigeons to observe, and they should 
beset to watch them as they perch and feed. * The cock 
‘sparrow may he known from the hen by his black 
throat and breast. Bxcépt duringe the nesting season, 
Bird studies wher, the young are fed on insects, the, 
A doc 3 sparrow is generally a vegetable feeder, 
children. Picking up grain and seeds with its hard 
cone-shaped БШ. How does the sparrow 

move along the ground. Does he walk or hop? Let 
them compare his movement with,that of the starling, 
also a perching bird, who, however, is so mucli on the 
ground looking for food that he walks or runs as a rule. 
When, however, he wants t9 move quickly, he hops, 
the natural mode of movement for perching birds, Who, 
as Mr. Kay Robinson points out, have found hopping 
on two feet the best way of passing from one part of 
a tree or bush to'anothér, Let the children note the 
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green and bronzed markings on the starling as the 
sunlight catches his feathers, and also learn to recognise 
him at a distance by his peculiar “ dodging " gait and 
pointed wings. In the same way let them notice the 
pigeons. Do they moye over the ground by walking— 
„i.e. putting one foot before the other—or by hopping on 
two feet? What is the food of the pigeon? Notice 
the movements of its long flexible neck when feeding. 
On what does a young pigeon feed ? Does it require 
insect food ? Notice the heavy flight of pigeons. If 


' they alighted on the ground suddenly with those heavy 


wings outspread, they would certainly receive a shock. 
See them, as they alight, spread out their tails so as 
to slow down the rate of speed, and thus alight more 
"gently. Set the children to find out all they can about 
pigeons, and let the owner of a " homing "' pigeon 
bring if to school, and let it loose to display its wonderful 
§nstinct for finding its Way to its home. 

* Birds’ songs in winter. —On mild days in February, ог 
even in January, the song of the skylark will be heard, 
and the «thrush also will begin to sing in February. 
The robin has sung all through the winter, the starling 
has chattered or whistled according to his mood, the 

_ missel-thrush, or storm-cock, has piped vigorously in 
stormy weather, as its name implies. Children should 
not only be trained to watch, but to listen, and in these 
wintry days of comparative silence they will have 
opportunities of learning a few songs of birds so as to 
know them by eat, Soon the birds will be nesting. 
What Сап we do to sharpen the eyes of the children as 

d to Ше chosén home and building fashions 

Мою ae ^ ofeach kind of bird, while at the same ume 

у ' — keeping uppermost the fceling of sympathy 

with a home life which is suc ‘a curious and charming 

reflection of ‘their own? A visit to a museum, as 

generally managed, is apt to resuit in a bewildering 
jS 
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confusion of neue! but a visit made with „some 
“ б + 
special purpose—to see the nests or eggs of some birds 
they have been watching or have met in pictures or 
stories—may be very profitably carried out. And all 
London children who have been interested in birds 
should be taken to that wonderful section showing 
birds' nests in their natural habitat which is one of the 
most striking features of the Natural History Museum 
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at South Kensington. 
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. THe comparative bareness of the face of the earth in 


winter is not altogether a disadvantage, for whereas in 
spring and summer the eye is bewildered by the multi- 
plicity of the outdoor, sights that compete -for our 
attention, in winter it is possible to isolate the various 
objects, as it were, and to see them with more dis- 
tiactness. 

Winger is the best time for the study of the charac: 
teristic shape and branching of trees; which in summet 
Wi the mass of foliage disguises. Now the 
Meurs _ children can be trained in the recognition 
foni and appreciation of form, apart from ,the 

attraction of colour in its, more vivid 


tones, Every English child should be able to recognise, 
the commonest native 


in winter as well as in summer, 

trees, and. also those imported trees, such as the plane 

and the horse-chestnut, which are so useful in beautify- 

ing towns. The method would be to notice some one 

tree, such as an oak, and make it the object of a winter 

walk or field -lesson, getting the class to observe it 
ds, and to tell what they have 


both btfore and afterwar 1 t 
noticed. When the tree 05 first inspected, 


мело the children can discover some of its pecu- 
lidrities for themselves, and. be guided by questions to 
notice other points. Then Ask them to shut their eyes, 
and try to see a picture of it in their minds. When 
some one tree has been looked at thoroughly, the class 
PR e TAI 
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^ should be set to discover others that occur in the same 
“walk, or that may be found in the same neighbourhood. 
A picture or photograph of the tree in its winter habit 
displayed on the class-room wall*will greatly stimulate 
interest in this search. 2] 

Tree-maps.—It is a good plan to have a tree-map of 
the district, 1.e. a plan of the fields, woods, and roads 
near the school, showing by a small circle the position 
of specially fine or well-known trees. The name can be 
printed neatly near the circle, or different colours can 
be used to denote trees of different kinds, oaks, beeches, 
elms, &c. It is better, however, not to insert these 
in the niap all at once, or indeed to attempt to visualise 
more than one tree at a time; when one has been learnt 
so thoroughly as to be an acquaintance, the others can 


be more easily learned by comparison. Nature study . 


“depends, of course, largely upon this power of, recog- 
nising types and divergencies from types—in other words, 
of finding likenesses and contrasts. But in the case of 


children it is well to remember the psychological law, ° 


“Successive apprehension is clearer than simultaneous 
‘apprehension. .. / 

If the teacher himself should need guidance, he can 
best obtain it in the country from some good-natured 
country-bred person who knows the lore of the woods 
and fields. To the London teacher, the gardens at Kew, 
with their clearly-labelled Specimens, are full of instruc- 
tion, and the South Kensington Natural History Museum 
has lately followed the example of some provincial 
Museums in providing exhibits of trees photographed 
in their summer and in their’ winter habit,.and with 
specimens of flowers, fruit, leaves, &c. р 

The oak tree.—In the case of the oak, the childlen 
will notice first of all the broad branches stretching out 
from the trunk, almost horizontally, and^then forming 
crooks, knee-joints? and sigzags, Hough still keeping 
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on the whole parallel witlf the surface of the ground. 
except at the, top swhere the growing branches 
Mode of ascend and form the crown. The branches 
branching. 91 outgrowths from the great boughs will 

be noticed, and then the twigs or smallest 
sbranches. These are comparatively short, and even in 
spring the shoots do not lengthen much; hence the 


лк, Тре terminal bud has not developed, but the 
Side buds have forked vigorously 


a.—Bud, with small scar showing position of fallen leaves. 
h &.— Girdle of scars left by bud scales. x 


116. 3.-—O. 
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the oak will be compact and the leaves fairly 
close together. Kor the “present the children can only 
notice thé small brown buds so closely set on the twig ; 
d Н these will be the future shoots with their 
The buds. DES 

new leaves. In the oak these are arranged 
ina spiral fashion round the twig, the turns of the 
spiral being widely Separated through the length of the 
j ND 
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twig, but crowding Банке at the tip.. If a 
thread be started from one bud and wound round the 
stem, it will have to twine round it twice, and to pass 
over five buds before it comes to a bud (the sixth) which 
is directly above the starting-point. If later on the 
terminal bud of the spiral be examined it will probably. 
be found to have decayed ; it is those just behind it that 
will survive and form those abrupt angles from the 
parent bough which distinguish the oak. 

If the tree is a young one, there will be many of the , 
brown ghrivelled leayes of last year hanging upon it, 
and the children, if th»y have not observed the fact in 
the preVious autumn, can now notice that each new 
bud is formed in the upper angle or fork between the old 
leaf and the parent twig. As Ruskin puts it: “ Every 
leaf has assuredly an infant bud to take care of, laid 
tenderly as in a cradle, just where* the Jeaf-stalk forms 
a safe niche between it and the main stem.” As each 
one of these buds may lengthen out into a leafy branch, 
it is obvious that there might be as many new branches 
or,twigs sent out every spring as there were leaves on the 

etree in the preceding year. It will be noticed, however, 
that the buds do not all develop, for the tree has not 
enough nourishment for them all. Some decay, and some, 
remain in a resting state, until perchance an accident 
occurs to a neighbouring shoot, when the food supply 
thus set free is utilised in Starting them to grow. Scars 
will be found upon the twig beneath the buds ; these 
mark the places where the old leayes grew before they 
became detached in the autumn. The little Bud was 
thus protected from the early autumn rainssand frost. 
How is it protected now $, The question’ may be 
answered by looking closely at the hard leathery: leaves 
wrapping round the oak buds. The children will find 
that these are not true leaves, which Becóme 
remain on the twig. They are seale or P SO 
б r € scale от enclosing leaves, 
Уй, 
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which,simply guard the budeduring it$ infancy, and then. v 
drop ofí. (The big buds of the horse-chestnut, glis- | 
tening with yarnish, will best illustrate this kind of 
adaptation) By-and-by, when the scale leaves have 
fallen off, sharp eyes cap detect on the oak twig rings of 
scars, which are quite different in character from the 
single-leaf scars, and which make bracelets round the 
twig at intervals. These are remnants of the bud 
scales which wrapped the twig round in its infant stage, 
before it had lengthened out. 

The trunk,—As the boughs, especially when burdened 
with their weight of leaves, are very heavy, the trunk 
must be correspondingly stout andstrong. Let the class - 
notice how thick it is where it springs from the earth ; 
how it narrows as it rises and then forms a column of 
abeut the same thickness throughout its height; how 
it is swollen at the points where the boughs are sent off. 
Iia felled oak sawn across can be met with or a specimen 
procured from a timber-yard, the children can be shown 
the rings in the trunk,-the number of which tells the age 
of the tree, They can be told that the trees “ rest 4 in 
autumn and winter, and that by fhe time the new wood ’ 
is formed in the spring the old wood has ghanged colout. 
The bark will be observed ; in an old oak this will show 


ridges and furrows due to the pressure of growth from 


within. 
Galls.—Another feature of he oak in winter will be 


the hard woody marble-galls, which the younger children 
will mistake for somg kind of fruit. They will perhaps 
find the*true fruit —brown and polished acorns thathave 
slipped fron their %eups—tying below. The explanation 
of the “galls” may be reserved for the present, until 
the children have had tithe, to watch, count, and de- 
scribe the various creatures, Small as well as great, that 
haunt the tree in spring and summer, and also the 
various structures that appear upon vi 
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Variation in “‘ Ñabit.”—When the pupils have noticed 


9 the “habit” of the oak as it,grows,in the open, they 


should be taken into a wood or plantation where it is 
competing with other trees growing close to it. Here 
they will find that it alters its ways. The trunk is much 
Jess stout and rises in a straight column, and the branches, 
instead of beginning low down, are borne towards the 
top. In such situations the terminal buds do not die, 
but lengthen and push upwards, while if is the lateral 
ones that are generally starved and undeyeloped. What 
is the oak tree seeking, that it thus behaves so differently z 
Tts needs are light and air, and although in an open field 
it prefers the spreading habit we have noticed, it will 
adapt itself to circumstances in order to secure these 
essentials. $ 
Comparisons with other trees —When the childrens 
are familiar with the oak, they may сотраге, it with 
other trees. They will notice the taller and mofe 
slender growth of the elm, whose myriad delicate twigs, 
The elm. hidden in summer by the rounded masses 
à of foliage that clothe each limb and the 


^lofty crown,show like lace-work against the sky. Often 


one of the larger limbs will be missing, for the boughs of 
the elm are liable to snap. It has a rough corky bark 
forming large coarse flakes. The ash can be recognised 
The ash, DY its straight trunk, very smooth and 

; grey in youfig trees, and by its branches 
taking a beautiful upward curve like that of the 
arms „of a candelabrum. But, its .twigs, “sturdy 
flattened, and rather blunt, are tipped not With the 
colour of flame, but with ebony, for its, triangular 
buds are of a deep rich black. Each bud is borne 
on a curious little bracket-like projection of the twig 
These black buds are in opposite pairs, each is 
being at right, angles to the pair above and ice it 
or as the children fnay say, “ half-Way.round ” the un 
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The winged fruits of the ash—“ locks and keys, as 
the country people call them—cling to the bare trees іп“ 
winter until they are forcibly rent away by high winds 
The beech has a grey smooth trunk 
he beech. =) 
che pe generally columned at the base, for its 


great boughs support themselves, as it were, by union 
with the parent trunk. If a beech grows in the open, 
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Yid 4.—ASH, showing terminal and opposite buds 

| a.—Sears, showing 
М : 6.—Girdle of scars left 


»osition of fallen leaves. 
t hy scales of last year. 
© 
will be seen to thrust themselves out 


the middle bowghs a 
being overshadewed m summer by 


horizontally to avoi 
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© the boughs above. These *row upwards towards the 
light, forming a huge crown. The lower and shorter 
boughs, though at first they spring from, the trunk in 
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a.— Scar left by last year's lef. о 
25 6.—Girdle of scars left by bud scales of previous уе}. 


an upward direction, seu ffo realise that their Pe 

| c t 
method is to dip down atte So as to catch the sni 
and air which „will reach them slantwise from below 
the middle boughs.? But,dike the c? 
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dk, the beech changes . 
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its habit when it grows in the woods? and thrusts both 
its trunk and its, branches upward as far as possible" 
so as to try to overtop its competitors. The buds are 
long, slender, pointed, and brown, arranged alternately 
one on each side of the twig, and, as in the case of the 
gak, young beeches such as those clipped to form 
hedges will be found to keep the bright russet leaves 
of last year clinging to their boughs through the winter, 
and giving a Syarm tinge of colour to a sombre land- 


scape. 
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; CHAPTER VIII 
SPRING FLOWERS AND THE PROVISION MADE FOR THEM 


Cultivated Bulb Plants (x) 


In the preceding autumn, or even during the winter, 
‘the teacher will have arranged for hyacinths to be 
grown in pots for indoor observation, and 


Hye he will also grow some in water. In 
schoolroom, managing these last, it must be remembered 


that the bulb must not be plunged in the 
water itself. It must clear the water in the neck 0f 
the glass, and if necessary be separated from it by a 
layer of soft moss. The vapour rising from the water 
is-suffücient to stimulate growth. The best method 
"is to keep the bulb in a cool dark place until roots are 
formed, otherwise the upper part,may grow too fast 
in proportion to the roots, which are, of course, neces- 
sary to maintain the vigour of the growing shoot. 
When the roots are formed, bring the hyacinth into the 
light; it now needs no attention beyond adding a little 
water to replace that lost by evaporation, and when 
the leaves are formed they must be occasionally cleansed. 
from dust. The water should be soft rain-water ifpossible. 
The children will be interestéd to See bn the plant 
thrives in water only, and will be able to note'its growth 
from stage to stage. Cc mpare with an acorn seediing 


which is also grown in water, but which soon perishes. - 


Reserve for tbe present the consideration*of why the 
acorn grows at all under sucll circumstances; and con- 
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сепігаѓе attention on the prolonged life of the hyacinth., 
Let the children make out its parts: the slender roots 
reaching down into the water, the swollen part wkose 
nature perhaps they are puzzled to determine, though 
they may say it is pert of the root, and then the 
long green leaves standing up round the flower bud 
which gradually opens into a cluster of bell-like flowers, 
at first erect, апа afterwards drooping slightly from the 
stem on their long stalks, each flower having a whitish 
.papery leaf (bract) attached below it. 

The question of dissection Тһе - question now 
arises, how far should children under twelve be allowed 
to dissect living flowers whose value to us lies in their 
beauty ? The answer may perhaps be given by stating 
a point in esthetics. It is repugnant to a right-thinking 
person to see a child, or indeed any one, destroying life 
without .reason—1.e. Tor the mere sake of destroying. 
A'manuscript of the New Testament, dating from the 


sixth century, has a story of our Lord beholding a man _ 


working on the Sabbath, and saying to him: '' Man, if 


* 


thou knowest what thou art doing, blessed art thou; but „ 


if thou knowest not, thou art cursed, and a transgressor 
of the law." Wemayapply this principle to the destruc- 
tion of life, animalor vegetable. Ifwe takelife according 
to reason, knowing what we do, whether for food, clothing, 


or the advancement of knowledge, we are justified, in. 


that our motive is well-being. “if we do it in a careless, 
wanton, brutal fashion, without that consideration 
which such acés should involve, there is something 
monstrotis and revolting in us. It is because intel- 
lectual consideration cannot be expected from young 
children that Kindergarten, teachers are right in restrain- 
ing them from pulling flows 5 to pieces or impaling 
butterflies; such acts are rightly regarded as savage 
instincts that havê to be restrained. The only sure way 
to restrain these i ds to Ст tendencies. To 
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apply this to our hyacintli bulb—the very little ones 
may be interested in watching and admiring the plant, 
and then the instincts of possession and of doing may 
be brought into action so that they may be anxious to 
rear bulb plants of their own. The elder children, in 
whom the teacher feels the instinct of respect for 
beautiful forms of life to be firmly rooted, and who are 
capable of a genuine intellectual curiosity, may be 
given for examination a plant which is past its best bloom 
and is seeding. 

Analogy with the onion.—Both for these elder children 
and for the classes next below them, it will be quite allow- 
able to sacrifice a food-plant—the ordinary onion, Have 
ready for comparison a spring onion of this year, and 
an onion of this year that is beginning to sprout. Lët 
the children notice the long green leaves of the spring 
onion : they shoot from a little white disc or cushion above 
the roots. Now show the likeness between this and the 
sprouting common onion, which last year was in the sáme 
condition as.the spring onion. -Make a vertical section 
oi the sprouting onion. The outermost saves, have 
died .off a tb» top, and the lower parts have become 
brownand papery. Their veins can still beseen, but their 
texture has altered. Next we come to the inner leaves, 
The tops of these leaves have also died down ; though 

.'search among a stored crop or in a greengrocer's basket 
will often yield specimens where they remain as long 
brown. wisps, the outer clasping the inner. But 
the lower parts, the bases of last year's leaves, have 
become thick, fleshy, and juicy; hence the swollen 
anpearance of the common onion a$ compared with the 
spring onion. They form a series of "overlapping 
coats, touching one anode it is true, but nevertheless 
separated by a kind of sheath; so that each leaf can be 
marked off from its neighbour. All these rise from the 

. little swollen knob at the base, "In the middle of this 
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knob ether leaves arise, which, unlike, the others, аге 
not broadened out, but are pushing upwards. There is 
a glistening white sheath something like the lining of 
an eggshell round this growing part also, and if this 
be slit open, yellowish-green leaves can be seen within. 
Бо then we have :—T1. Outer papery leaves, which do not 
grow. 2. Inner fleshy leaves, which do not grow. Both 
these are remnants of the green leaves of last year. 
3. A fresh set of leaves which do grow. 4. A short 
-cushion-like stem to which all these are attached. 
5 (fig. 6, p. 52). Roots growing from the under side of the 
stem. Now. cut the onion transversely and let the 
children recognise the saine parts. The outer brown 
coat may be gently raised by pulling out the upper free 
edge as one would lift a cap by the tassel. The inner 
fleshy leaves may be raised one by one in the same way, 
each slipping over the head of the growing shoot, round 
which they form a series of such caps and which i is at 
last seen standing up from the lower part of its bulb, 
like the true bud that it is. Let the class draw. what 
they see in the case of both sections. а 


What a bulb is. The children can be fola that*when ' 


we speak of a bulb wé mean a very short stem wrapped 
round by fleshy leaves which were at one time the basis 
of foliage leaves, but have now become storehouses for 
the plant. We must not let them n Suppose that itis neces- 
sarily an underground stem, because later on they may 
see little, bulbs (bulbils) i in the axils of the foliage leaves 
of the tiger lily, ~which-are used to produce new plants. 
The hyacinth a provider—tet the children now 
compare th: more irregular wrappings of the hyacinth 
bulb, due to the unequal dving d down of the outer leaves, 
with the brown shining | coat | c the onion. These outer 
coats are also protective ; for further defence, there 
are in the hyacinth, as in many other bulb plants, 


poisonous juices кке: UAE in the ground from 
in pany Фа E2 
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«the nibblings of animals, An instance оссиггей‹1їп the 
family of the writer of severai persens being made ill 
through an unobservant maid cooking hyacinth bulbs 
which happened to be stored near some onions. The 
solid part of the bulb is made up of fleshy scale leaves, and 
the central part behaves in the same way as the sprouting 


Vic. 6.—SECTION OF AN ONION 


d а.— Roots. b — Stem. „ 
с.—Рарегу bases of last year's leaves, 
d.—FVleshy bases of last year's leaves 
е. New shoot wish fresh leaves. 


« { 
shoot of the onion. The Ehildren will know that we 
take advantage of thé¥juiciness of the onion scale 
leaves, and if they nourish us, may they not also nourish 
the plant? They will be pretty ceftath of this when 
« they note that as the shoot lengthens out in an onion 
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not planted, the scale leavés are manifestly the worse 
for this change; they become loose and flabby. They 
will realise, therefore, that these plants are providers— 
laying by a store of food for the needs of their young 
buds. Both foliage legves and flowers require much 
nourishment, and in the case of bulbs this nourishment 
is packed away in these scale leaves, whence it is 
drawn to the stem and so up to the shoot. Thus we 
may have the flowers and fragrance of the hyacinth 

„еуеп in midwinter. 


NY т HTI 
Fic, 7.—OLD HYACINTHI Burs wiu New BULE 


Life history -of the hyacinth—To pursue the life 
history Gf the hyacinth. Let the children make draw- 
ings of the plant in different stages. Let them look 
for hyacinths grown out of doors. When the plant 
grown in a pot has blossomed” the leaves will continue 
to be green for some time ; they are employed in making 
a store for ancther year. The plant raised in water is 
probably exhausted, but when the leaves of the potted 
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1 ‘Specimens have died Чоу, the bulbs should not be 
thrown away, but stored in a dry place and planted next 
October out of doors, where they will bloom next 
spring, though not soluxuriantly as before. Let theni 
examine the bulbs for the new.buds, which are formed 
on the cushion at the base of the larger bulbs, between 
thesameleaves. These are called off-sets, and gardeners 
can raise new plants from them. ‘The children will 
know. that onions are raised from seed, and they will 


plant onion seed in their own gardens. They will, 


ask: Does this happen in the case of the hyacinth ? 
Tell them that the Dutch people, whose soil and climate 
suit hyacinths, raise them beth from seeds and from 
the little offsets. But hyacinths raised from seed 
do not flower until three or four years after planting. 
Nearly all the hyacinths grown in England come tc us 
as bulbs from Holland. 4 8 
Questions of plant physiology.—The question mz ay 
now arise, How did the plant form the food that it laid 
by in the bulb? To answer is, of course, extremely 
» difficult, for it would mean making clear the process 
of assimila&iort—i.e. the decomposition of the carbon- 
dioxide of the air, during sunlight, by those tissues of 
the plant tbat contain leaf-green. (chlorophyll), and the 
chemical combination of the carbon with the water 
that has been pressed up from the root, resulting i in the 
formation of starch. Tne superfluous oxygen is given 
back to the air, and thus green plants are purifiers of 
the atmosphere. Plants also take im oxygen from 
the air as we do, in the process of ео, but the 
balance is in favour of the oxygen 1 
Work of leaves.—Now, it is obvious that sit much of 
this can be explained to Заа undertwelve. Butif the 
function of the leaves be not dealt with at all, while on 
the other hand he sees how much i is donë for the roots in 
Ss digging, hoeing, seeding, watering; manuring, &c., he will 
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fiaturally think that the ‘nourishment of the plant = 
depends entirely gn the soil and he will lose the sig: 
а : nificance of the marvellous adaptations of 
Finn foliage leaves to the need of securing light 
ое and air. Yet he cannot understand the 
. chemical processes involved ; carbon-dioxide 
and hydrogen are mere sounds to him, and it is of no use 
to drop ioding as а test for starch until he knows what 
is the composition of starch, and why it is a foodstuff. 
Эуе у Moreover, in the case of the onion, the stored 
metaphor; product is not starch at all, but a form of 

3, 

sugar. Nor are matters much helped by 
saying, as some books recommend, that the green leaves 
are the © kitchens” of the plant. One would be curious 
tosee, if it were possible, what kind of image is conjured 
upin the child's mind by the association of this metaphor 
with the look of a daffodil leaf. On the other hand, 
children hear about the invisible air which surrounds 
them, and recognise that it has a great importance in 
affecting the health and the doings of people, Itis better, 
therefore, to keep to analogy and tosay toa child, “ Plants 
need air as we do, and the leaves take-in ^ir for them" 
just as your lungs take in air for the rest 


but by of your body. If the leavesare covered with 
analogy dust, the plants become unhealthy. That is 
M why mother washes the leaves of the aspi- 


distra or the indiatubber plant, and why we 
cleanse the leaves of our hyacinth with a wet ^ 
camel’sthair brash. But besides air, the plant wants food, 
аз you бо. Some of the food comes from the root, as you 
know, from the water and other ‘substances in the soil, 
and it rises up through the stem to the leaves. [The 
mystery of root-pressurey го fascinating to grown 
people, does not exercise the mind of the child.] This 
liquid food would not be enough for a growing plant 
that wanted to* make flowers and seeds. The green 
wi o LOL ERES 


own life, 
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leaves therefore have thee power of taking in food 
from the air in a wonderful way which you will under- 
stand when you are older. The green leaves of.a 
hyacinth and an onion have "been at work to make 
the juice which is stored in their bulbs. In the case of 
the onion we rob the plant ; in the case of the hyacinth, 
we let it carry out its intention of providing for its 
blossom and seed.” 

This simple explanation, like many explanations 
given to children with regard to their own life pro- 
cesses of digestion, &c., must necessarily be partial and 
somewhat "over their heads." But it should at any 
rate teech them to regard plants not as mere passive 
objects, but as engaged in something similar to the two 
great human occupations which the pupils understand 
—getting food and taking care of children, 


Ue 


CHAPTER IX 
SPRING FLOWERS AND THE PROVISION MADE FOR THEM 
LI 


Cultivated Bulb Plants (2) 


Tue question may now naturally be asked: Do any 
other spring flowers , besides the hyacinth owe their 
power of blossoming so early to underground stotes ? 
If this kind of work is quite new, the teacher must pro- 
duce a little collection of bulbs and let the children make 
e d sketches of each specimen in pencil.and in 
ME. water-colour. But obviously the best time 
bulbs. to do this is before | the autumn planting. 
А Leta record then be made of the outward 
appearance of the bulb-by means of a tinted drawing and 
its name be printed below. Let the children leave a space 
in their books in which to make sketches of the shoot, 
with its leaves and,blossoms when they shall appear. 
It is good, moreover, to have one qr two bulbs of 
each kind in store, so that the mental images can 
be revived, and the growth of the plant be pictured in 
a continuous series. tes t 
The snowdrop.—Let the children accordingly observe 
the smáll bulb of tlie snowdrop, shaped somewhat 
like a hazel nut, with dry, brown wrappings. It behaves 
precisely in the sanie way ёз а hyacinth bulb, though it 
does not lend itself so readily to forcing. It comes 
slowly to perfection. “In thefirst year it is a chicken 
bulb, in the second it has a chicken bulb of its own, 
and in the third 4t flowers.” If grown from seed, the 
time is longer still. ^ There is something almost mys- 
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terious in the way in which the shoot pricks through 
the soil There first appears a papery sheath, drawn 
over the leaves and flower shoot like.a waterproof 
hood. This delicate thing shows through the coarse 
mould in February, sometimes piercing the snow. Tell 
the children the French name of the plant—Perce- 
neige—the snow-piercer. Presently the sheath bursts, 

and we see within two straight, narrow 


Shee leaves, and between them the flower bud. 
foliag ^ The flower stalk grows at first much faster 


leaves. than the leaves, and lifts up its blossoms to 

_ the air and light, though just before it is 

ready to open it takes cate to Jet the bell of the blossom 

` itself curve downwards to preserve the anthers from wet. 


0 


Fic. S.—PROTECTION ov ANTHERS FROM Ratt. 


T here is another and smaller sheath on the flower st ll 
which, like that of the base, has for its work to mo 
In this case it is the flowei bud which is to be protected, 
while the sheath at the base protects the whole shoot and 
afterwards its withered base helps tó clothe the bulb 
The flower bud soon lengthens out beyond its sheath 
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‘The leug, narrow leaves should be looked at carefully, 
and the ridge down the back and the white furrow down 
the centre should be noted. Notice how they clasp the 
stem at the base, so that any rain falling upon them, 
as upon hyacinth or tulip leaves, must be conducted 
to the roots, which stretch downwards into the soil in 
a straight line below the bulb. The corolla 
is seen to be in six pieces ; three of them 
stand outside the others, and these three are pure white, 


The flower. 


.'There are three inner ones, half the length of the others, 


and these are tinged with green. In a first course 
there is no need to differentiate between sepals and 
petals“ the circle of coloured leaves around the flower”? 
is the best description ; but it is well even at this stage 
to say that the more important parts—the essential 
flower—are within, This can be done when thechildren 
have noticed the seeU-case—a swollen green knob below 
the white flower. Within the white circle may be found 
the three-forked stigma rising up from the roof of the 
scedecases. There is aiso a little pointed cone of anthers; 
consisting"of tiny pockets open at the top. When rhe 
children seem to be trying hard to make out. these 
structures lend them a hand-lens, which is to Nature 
study for young children what the microscope is to the 
student of botany, an instrument to be produced when 
the need of it is felt. 

Kerner, in his “ Natural History of Plants,” has pointed 
out that flowers which are solitary, Ике the snowdrop, 
usually last for a long time before fading. He suzmises 
that thé reason is that such flowers have less chances 
of setting their seed than those with many heads of 
blossom, and spring flowers moreover are liable on 
many days to lack insect visi-ors to carry their pollen ; 
hence they havea longer time in which to use their chances. 
This need not be’ explained to ihe children at present ; 
but the usefulness of these bulb flowers for decoration 
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terious in the way in which the shoot pricks through 
the soil. There first appears & papery sheath, drawn 
over the leaves and flower shoot like a waterproof 
hood. This delicate thing shows through the coarse 
mould in February, sometimes piercing the snow. Tell 
the children the French name of the plant—Perce- 
neige—the snow-piercer. Presently the sheath bursts, 
and we see within two straight, narrow 


Blea leaves, and between them the flower bud. 
foliage The flower stalk grows at first much faster , 


leaves. than the leaves, and lifts up its blossoms to 

_ the air and light, though just before it is 
ready to open it takes care to Jet the bell of the blossom 
` itself curve downwards to preserve the anthers from wet. 
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There is another and smaller sheath ‘on the flower stalk 
which, like that of the base, has for its work rS 
In this case it is the flower bud which is to be protected, 
while the sheath at the base protects the whole shoot and 
afterwards its withered base helps to clothe the bulb 
The flower bud soon lengthens out beyond its sheath, 
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‘The leng, narrow leaves should be looked at carefully, 
and the ridge down the back and the white furrow down 
the centre should be noted. Notice how they clasp the 
stem at the base, so that any rain falling upon them, 
as upon hyacinth or tulip leaves, must be conducted 
to the roots, which stretch downwards into the soil in 
a straight line below the bulb. The corolla 
is, seen to be in six pieces ; three of them 
stand outside the others, and these three are pure white. 
‘There are three inner ones, half the length of the others, 
and these are tinged with green. In a first course 
there is no need to difierentiate between sepals and 
petals— the circle of coloured leaves around the flower 
is the best description ; but it is well even at this stage 
to say that the more important parts—the essential 
flower—are within, ‘This can be done when the children 
have noticed the seel-case—a swollen green knob below 
the white flower. Within the white circle may be found 
the three-forked stigma rising up from the roof of the 
scedecases, There is aiso a little pointed cone of anthers, 
consisting*of tiny pockets open at the top. When the 
children seem to be trying hard to make out. these 
structures lend them a hand-lens, which is to Nature 
study for young children what the microscope is to the 
student of botany, an instrument to be produced when 
the need of it is felt. 

Kerner, in bis Natural History of Plants,” has pointed 
out that flowers which are solitary, like the snowdrop, 
usually last for a long time before fading. He suzmises 
that th& reason is that such flowers have less chances 
of setting their seed than those with many heads of 
blossom, and spring flowers moreover are liable on 
many days to lack insect visi-ors to carry their pollen ; 
hence they havealongertime in which touse their chances. 
This need not? be explained to tlie children at present ; 
but the usefulness of these balb flowers for decoration 


The flower. 
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on account of their “ lasting "" qualities is quite notice- 
‘able, and the children can be set to watch and record in 
their note-books how long the later flowers last—the 
geranium, meadow-sweet, evening primrose, for example 
—in comparison with their spring favourite. 

Snowdrops, known to town children only in gardens 

or in the florists' shops, grow wild in some counties of 

А England, forming beautiful white sheets 

ee in an orchard or meadow. Let them 
ground all the winter, deep enough for warmth and yet 
not too deep for the air to reach them when it is time fo 
wake up. They will be interested to hear that this 
dainty flower has its formidable qualities. It is said 
to be “pest and rodent proof. Neither rats nor mice, 
nor moles nor rabbits eat snowdrops, neither bulbs, 
nor leaves, nor roots. Even snails, woodlice, earwigs, 
worms, and feathered things leave the snowdrop to iís 
own beautiful habit of peeping up through the snów 
like a sheeted ghost, or rather like the fair maid of 

- February that it is, to see how the world goes at that 
early season ofdrost and snow and harsh: wind." 

The tulip——As a contrast to the modest Snowdrop 
we may take tbe tulip, which surely. may be called 
the King of Bulbs. Let the children notice the very 
tough brown coat of the bulb itself—its long and broad 
leaves straight and uncut, like those of the hyacinth 
and snowdrop, its magnificent blossom, also with Six 
pieces, forming a gorgeous cup around the three-knobbed 
pistil and the six stamens. Why are the colours so 
Its sensi-  DPeautiful, and why are there lines leading 
tiveness. towards the centre of the cup ? 

i, The tulip “s ‘specially interesting as 
sensitive plant. It does not protect its ant 
drooping them downwards as do the hyacinth 
snowdrop. But bid the children watch to find 
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imagine the bulbs lying below in the. 
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its petals open quite widely in sunlight, or if brought 
into a warm room, but fold in cold, cloudy weather 
and towards ewening. 

The daffodil or Lent lily has a large, egg-shaped 
bulb, also poisonous. Jt is pulled down by the roots 
a long way below the surface. There are five or six 
flattened leaves grooved in the centre like the snow- 
drop leaves. , The leaves do not at first grow so 
fast as the flower, but they continue growing (and 

„hence making and storing food) after the flower has 


Daffodil, crows 
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а кс. 9.—PROTECTION OF ANTHERSGEROM. RAIN 
faded, The daffodil flower would be beautiful even 
were there not the lovely créwn at the mouth of the 
flower-tube (the teacher will note that this “corona” 
is merely an outgrowth from the six segments of the 
periant). Ask the same question that was asked 
with regard to the tulip as to the probable reason of the 
richer colour of the corona; not, however, with a view 
of receiving an immediata easwer. Ask the children 
to reserve theit answer until a little later. Note also 
that the coroma by its forward projection acts asa shield 
io the anthers, ‘The daffedil is only a species of 
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narcissus, and the various “orms of the corona should 
"be looked for in other species. In the jonquil the 
whitish bract eneloses not one flower, as,in the case of 
the’ daffodil, but several. The bract, by-the-bye, is 
sometimes a puzzle to children ; they may be helped by 
thinking of the flower as a bud and comparing it with 
the buds of trees. In both cases the bud is protected 
by a special kind of leaf—the bract. у 

The crocus must receive special attention, for it is 


not a " bulb" at all. There are no scale leaves, and. 


all the nourishment is packed in the short, stumpy 
stem itself, called in this case a corm. Тһе corm has 
a tunic or coat, which consists of the bases,of the true 
leaves and of the leaf sheaths of a past year. After- 
wards this slips upward, showing the hard, 

"eb ehouse, White substance beneath. A new corm 
( ` is produced every year at the summit of 
the old one. The old one dies, and the roots puil 
the new one down to its proper place in the soil. 
The bud is sheathed by special leaves; the inner sheath- 
ing leaves are longer than the outer and mors like true 
foliage leaves. „Тһе true leaves are very narrow, almost 
like grass blades, but stouter, and. they have a whitish 
strip running alọng their entire length. The blade is 
rolled backward alittle on either side of this white strip. 
The leaves continue to grow after the plant has flowered p 
in fact, until the new ccom down below is ready for its 
work next year. Gardeners tie up these leaves in knots 
So as to prevent them from hanging untidily over the 
borders ; they do not cut them off because they ‘are still 
at work gaining food from thé air, ^ 
The flower also lengthens in an extraordin 
manner; the bottom of the coloured tube rests u 
the corm under the soil, and there the seed-bag is hidden 
until about midsummer, when the seeds аге Tipe. Then 
it may be seen aboye the,ground. ^ The long style runs 


up the whole length of ‘the tube, and its branching 
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tip may be seen in the throat of the flower. T his throat 
shows always more or less of orange, whatever the colour- 
ing of the whole flower may be. The crocus has only 
three stamens, and over these the six petals close in 
wet weather like a rounded tent or hood. 


[d 
heart forming hmd 
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Crocuses are now happily planted not only in formal 
borders but among grass, recalling Tennyson's line: 
And at her feet the crocus brake like fire. 


Let town children be taken 49 see them on the slopes 
of park lawns. 1f possible, plan an excursion to woods 
«Wild * where the “wild hyacinths ” are blossom- 
hyacinths » ing. But the so-called. wild . hyacinth is 

' really à squill;;or scilla ; it is different from 
the hyacinth in that the bells grow from one side of the 
stem only, and the segments extend nearly to the base 
of the bell. These, too, have survived the underground 
perils of the wintes, and produce their lovely mist of blue 
in the woodlands 50 early because they have stores of 
food laid up in their hidden bulbs. 
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Generalisation—The teacher may now feel that tho 
time has come to review what. has been gained so far. 
The children have learned that plants Give, that they 
need food as children do, and that they acquire food 
through their roots and leaves. Also they have the 
art of storing-up food for the future. 

Among the bulb plants there are important uniformi- 
ties to be detected. The name monocotyledons is of 
course not yet intelligible, and therefore ‘should not be 
given; but to form a basis for future work in classifi- 
cation the children should be set to compare the plants 
and so find out that :— 


children should be set to observe 
they have. They will notice hive-bees, hum\ie- 


* tulip render these visits easily obs 
children. They may be allowe 
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Thejr purposo,—Pollen forms part of the food of 
insects ; they also like honey. The tulip, though it has 
abundant pollen, has little or no honey, neither has 
the hyacinth; but the tissues of the flower of the 
latter are sugary and are often bitten through by insects. 
The crocus has plenty of honey welling up in its long 
tube, the daffodil has honey in the stalks (filaments) 
of its stamens, and the snowdrop produces it on the 
inner side of its perianth leaves, Why does the plant 


.Drovide these dainties for chance visitors? The chil- 
dren may be told that the great task of the plant is to” 


produce seed, from which fresh plants can be raised; 
that this seed cannot be produced unless pollen falls 
on the stigma; and further, that, as a rule, better and 
stronger seeds are formed if the pollen comes from some 

e , other plant. Hence by colour, honey, scent, 
The plant's the flowers attract insects to visit them and 
PAR to carry their pollen away to where it is 
wanted. They may see for themselves how a large 
insect like the bee is dusted over by pollen from a. 
tulip. Young children are not interested in questions of 


fertilisation—their interest lies wholly in the appetite of © 


the insect ; but the elder ones may be set to watch these 
flowers throughout the year to find out any special 

contrivances for securing this carriage of pollen. | ' 
Bulb culture.— Finally, encourage the children to 
buy bulbs and rear them for Christmas presents and 
birthday presents in the spring. The teacher in a 
well-to-do school сап buy a little stock from a 4rust- 
worthy seed merchant and retail them. In poor schools, 
let each class, if there is not a bulb-bed in the garden, 
have at least one or two specimens whose life-history 
they may watch. The confection may not be so very 
te» ote between the Dutch enthusiasm for order, bright 
т, and cleanliness and the Dutch fondness for these 


aainty creatures of the spring “з 
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CHAPTER X 


SPRING FLOWERS AND THE PROVISION MADE FOR THEM 


* 3 Wild Flowers 


IN their study of bulbs the children have become 
acquainted with stems which, unlike the stems they 
.have been accustomed to see, have taken to an under- 
ground existence. The spring flowers of the snowdrop, 
hyacinth, daffodil, tulip, and crocus have been nourished 
on a store of food laid up in the bases of last year's 
leaves surrounding the underground stem, or,in the 
case of the crocus, in the stem itself. The question 
may now be put: “How are those spring flowers 
provided for that we find blooming early in the year, 
in hedgerows or COpses, or in Ёё open fields 2” 
The list of ‘the flowers that may be found by the 
children from January to March will be a 
EA Short one, but it will be Sure to include 
Е 


the lesser celandine, Wordsworth’s favourite 

flower :— 
Ere a leaf is Өй a bush, 
In the time before the thrush 

б Has a thought about her nest, 

Thou wilt come with half & call, ' 

Spreading out thy glossy breast 

Like a careless prodigal ; 

Telling tales about *he sun, 

When we've little’ warmth or none, 


The “tale about the sun,” told by: its glossy yello 
it the sun, А z w 
petals, may lead the children to сай ita buttereup. But 
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though it belongs to the sarhe group of plants, it is not 
a buttercup. Let, them: study its heart-shaped leaves, 
which, by-thesbye, are so daintily poised and folded 
when in bud. The leaves of a true buttercup are 
always more or less divided. 


[Sem е 


Fic, 11,—Tue LESSER CELANDINE 


These hardy plants can, with care, ie safely trans- 
planted at any season of the year, and the teacher may 
dig up one plant fim the wayside clump 
and give it a home in the “ wilding” or 
“weed” „portion of the garden. Before 
planting, let the children look well at its roots. They 
will notice a short fleshy stem, root fibres, and also 
fibres bearing many little oyal bodies rather like figs 
in shape; but reminding us’ in their arrangement of a 
potato plant which has been unearthed, These root 
branches are swollen because they contain stores of: 
food with which to nourish the yellow star of blossom 

F2 


Its store- 
house, „> 


е 
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that the celandine lifts up for us in March. If we take 
up the plant when the flowering is over, we shall find 
that these little tubers, as we may сай them, have 
become shrunken and flabby, which tells us that they 
are of no further use ; new ones, however, will be form- 
ing to take their place. During the transplanting, the 
class will have noticed how very easily the little tubers 
become detached ; they ate easily broken off from the 
parent plant by a little loosening of the soil, and are 
washed away by heavy rains. These little tubers are 
so plentiful that they form a miniature “ potato rain ” 
as it has been called; and since they have the power of 
producing fresh plants, we can quite understand how 
it is that we see the celandine growing in gay clumps— 
a crowd together, 
Let the children notice the blossom itself. They will 
find a new feature not seen in the bulb plants—viz. an 
Its flower, OUter cup of sepals—forming a green flower 
circle. These are from three to five in 
number. The golden petals are much more numerous. 
- (Notice that the outer sides of these are somewhat green 
like the sepals‘) At the base of the petals, the elder 
children can make out, with a lens, the little scale or 
pocket for honey. There area great many stamens, and 
many stigmas showing the summits of tiny seed vessels, 
x The plant, as will be seen, does its best to attract insects 
by its yellow, glossy petals, its pollen, and by the little 
honey bags; but-insects do not always care to travel 
into ihe somewhat shaded places where it BIOWS, so, as 
its seeds are rarely set, the Prudent little plant makes 
the extra provision we have noticed in its root- 
both for a spring store of food an 
start in life to fresh celandines, 
more sure, many celandine plants produce ; 3 
of the leaves small brown ee shaped Rien 
` off and give rise to new plants. ' oci 


tubers, 
a d also for giving a 
To make matters still 
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Coltsfoot—On waste pietes of building land or on 
railway banks the children will find the coltsfoot. At 
first sight it kas not much grace of appearance, though 
its yellow colour—the most cheerful of all colours, accord- 
ing to the philosopher Goethe—is attractive enough 
in the still gloomy days of late winter. “ Dandelion!” 
the children will perhaps say, but the big rosette of 
deeply-cut dandelion leaves, lying close on the ground 
during the winter, should be pointed out to them. 


. Apparently the coltsfoot has no leaves at all; its erect 


stem has a curiously naked appearance. It thrusts 
itself up from the coarse clay which is its favourite 
home, erect, covered with woolly hairs and with purplish 
scales, bearing aloft its tufted golden head. Let them 
note, in connection with their observations of the sun, 
how this flower is turned to the sun at all times of thé day. 


FıG. 12.— COLTSFOOT 


In this case, instead of transplanting, it will be more 
inter esting to mark the place by a label and 

тепе réturh from time to times to watch its 
behaviour. In due course it will scatter its feathered seed, 


` 
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and then, at a little distance from the place where the 
stem rose, will be seen a set of broad thick leaves, felted 
“underneath with woolly hairs, which were not there 
when the plant first blossomed. 
If, now, we begin fo dig, we shall find that the 
coltsfoot “scape” was Supported by a stout reddish 
underground stem which travelled and 
Do die bored its way through the earth, and at 
stem. a little distance from the flower-shoot sent 
up the leaves. ‘The yellow-headed scape 


this/stem ; but as there Was not enough for both leaves 
and flowers, the leaves had to wait until the flower had 
Safely ripened its Seed. Now the leaves will set to 
Work to manufacture a. fresh stock of food to be stored 
Hp ih the underground stem for next year. Such 
horizontal Stems, bearing rootlets irom their lower, and 
leaves and flowers from their Upper surfaces, are-called 


7 that this implies until the pupils can study 
= а larger flower—say, the ox-eyed daisy or 
the sunflower. In this as in all cases, much 

pound ? 2 5 2 
character, depends on the age and Previous training 
; of the children. For quite little children it 
Will be sufficient that they can recognise the fl 
it grows, and are able to draw it. Elder children are 


coltsfoot, our next study шау be 


4 
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anemone—the wind-floweP—so called because of its 
slight, bending poise, which makes it quiver and sway 
in the least breeze. So frail is it, that it is of little use 
to send it to town schools from the country ; but for- 
tunately it is very common, and can easily be found in 
woods within the range of a half-day excursion. Tt 
flowers in March. If some budding specimens can be 
noticed, the children will detect the absence of a green 
enclosing outer circle such as they found in the lesser 
. celandine. The sepals have, in fact, become petaloid: 
in order to help attraction ; there are no petals proper. 
The inner side of these ''petaloid"" sepals are of a 
pinkish purple, thus procuring a little heat for the 
„blossoms, and one or two of these will be seen wrapping 
round the others in the bud for the sake of protection 
when it is specially needed. When the flower opens, 
the lobes of the corólla are seen to be of the most delicate 
white, dashed with pink; they give out a faint sweet 
З i scent. This, as well as the pale glow of the 
HE flowers, attracts insects to. the somewhat 
~ shaded copses where it grows. Kerner points 

out that the white corolla-leaves are s» fragile that arf 
alighting insect such as a bee or beetle would be heavy, 
.and bear them down. But the centre of the flower, 
consisting of a bundle of stigmas standing up in columns, 
is much more solid, and forms a kind of platform. on 
which the insect may alight?» Further, there are lines 
and markings on the corolla, pointing towards the centre, 
and suggesting to tbe insect where it would be well for 
him To settle. Round about this columnar platform are 


s. But 
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let the pupils notice the three large-lobed leaves.on the 
flower-stalk itself. They will have found that flower- 
stalks often have special leaves of their own from the 
axils of which they come. These are called bracts. In 
the hyacinth, &c., they are whitish, in the coltsfoot 
purple-brown, in the dandelions the bracts come up 
closely round the flower-head. But here, in the ane- 
mone, after the flower-head has lengthened, they form 
a kind of graceful mantle, relieving the eye as it travels 
up the long flower-stalk to the delicate cap that crowns it, 
If, now, both the flower-stalk and the 
shorter true leaf-stalks be traced down- 
wards, they will be found to proceed from 
quite a stout, underground rootstock, with rootlets 
growing from its under side. The early bloom, then, 
Was possible on account of the persistent rootsteck, 
which, stored afresh by the leaves, will lie hidden all 
through the summer, autumn, and winter, until March 
comes round again. 

The marsh marigold, or kingcup, is not at first sight 
much like the anemone, but it belongs to'the same 
order, and-has«similar devices for making an early dis- 
play. It attracts by turning its sepals into the giant 
or “king " cup of glossy gold. It has roundish leaves. 
not cut and slight like those of the anemone ; but solid- 
looking and fleshy, as is generally the case with plants 
growing in marshy plages, But, like the anemone, it 
grows from a thick boring rootstock, which forms a Store 
for provisions to Support future flowers and leaves, 

The primrose gives opportunity for noting" both 
Storage and attraction of insects, ‘The Sight of wild 
primroses growing is in itself worth the aim of a spring 
excursion, and gives an opportunity for training the 
children to admire the blossoms in their natural sur- 
roundings, instead of ruthlessly gathering armfuls 


without any purpose beyond that which is given by the 


Its store- 
house, 


г 
: + SPRING FLOWERS] D 


instinct of accumulation. A close observer of Nature 
has said: “There is no surer sign of the craving of 
Its habits, mêst plantlife for sun and air than the 
way the primroses blossom thickly among 


the young underwood shoots weeks before they appear 
in the high wood. In the highest wood they are scarcely 
out till May, Among the one-year-old shoots, which is 


"IG; —r козе PLAST 
t FIG. 13.—PRIMROSE PLAS ы 
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' practically open ground in early spring, they make a 


brilliant show in very sunny exposures before March 
is out. The wind cuts hard in such spots before the 
young underwood shoots have а leaf, and ten no 
undergrowth of wood grasses, but the. flowers are шо 
hurt by the cold, if they havesun and free air.” —DEWAR, 
“The Fairy Year? . 3 
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The flower-stalk and thè rosette of wrinkled leaves 
are said in botany schedules to be "radical ? in origin ; 
they do not, however, come: from the root, 
but from a short, thick underground stem 
(rootstock) which. bears the flowers and 
leaves of the present year at its growing tip. When the 
pale yellow flowers emerge from the green hairy calyx, 
the children can see that the five petals are combined 

4 at their bases to form a tube, but they 
TERNS Spread out above into a kind of salver, 
(The presence of the calyx and the number of parts in 
the flower should be compared with these particulars . 
in the bulb plants.) In the centre of the salver, at the 
top of the tube, they will find either a “ pin" (the 
Stigma) or a bunch of “ thrums” (the пег»). 
“Thrums” is a Scotch word for short ends of wool» 

The question of cross-fertilisation.—One hears many 
lessons to young children on the primrose in which the 


Tts store- 
house; 


successful with young pupils, even with the help of 
blackboard drawings айа clear exposition, In the first 
place, the great clement of interest in cross-fertilisation 
as a-device for securing the fittest propagation of kind, 
though naturally of great Significance to the adult who 
Tealises its importance in «all departments 
life, is neither to be expected nor desired i 7 
child. He will dutifully; observe the 

pointed out to him and he will even look ou 
but he lacks the key to the mystery—he 
realise all that is involved, - Food and th 

EI 
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offspring are intelligible objècts to him; the production 
of offspring is obviously not realised with the same 
distinctness. s ў 

In the second place, it is almost impossible for the 
child to verify by his own observation the blackboard 
drawings which show the adjustment of the insect's 
body to the various parts of the corolla-tube. Darwin 
says: “The primrose is never visited by the large 
humble bees, and only rarely by the smaller kinds ; 
„hence its fertilisation must depend almost exclusively 
on moths. . . . It is surprising how rarely insects can 
be seen during the day visiting the flowers." He sup- 
poses, therefore, that they are commonly fertilised by 
night-flying moths—a supposition which small school- 
children are certainly not in a position to verify. 

As, therefore, this question is difficult, alien to the 
child’s own experiente, and from its nature a matter of 
faith rather than of observation, it is not suited for an 
elementary course in Nature study, but should be left 
to the botany course. But in preparation for this it 
is of great importance to induce a habit of looking at | 
plants and noting their various “ ways.” ? Levthis,pecu- 
liarity of the primrose, the varying position of stamen 
and pistil, be duly noted, and recorded in drawings. 
Let this observation be a type of many other observations 


insects. 
E 
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CHAPTER XI 


BIRD LIFE IN SPRING 


1. Birds in the Nest. Round the Year with a Robin 


Analogy with human life—Froebel has noted how the 
child 15 helped in his realisation of his own home life 
by studying the parent and child relationships of 
animals. His pigeon and chicken games are familiar 
illustrations of this sentiment of sympathy, and Terny- 
son’s exquisite little song, “ What does little, Birdie 
say ?'" expresses the analogy in words which are as 
simple as they are tender and beautiful. 

Encourage the children to notice any signs of fresh 
activity on the part of the feathered friends whom they 
have fed through the winter, and to make records in their 
bird calendar. > 

Birds in towns —Even the town children can see the 
sparrows collecting bits of straw and odds and ends to 
make their nests. Sparrows, starlings, and rooks, though 
they do not trust man^as the robin does, yet like to 
make their nests: near his home. There is great ex- 
citement among the Spatrows—sometimes quarrelling 
and scuffling. But the surest indication that something 
is to happen is the song—the twittering of the Sparrow, 
Bird song ia рене notes of the Starling, for 
in spring, star ing has many moods, and more- 

over will imitate the Songs of other birds. 
The sweetest, music comes from the blackbirds and 
thrushes, both friendly enough to nest in Suburban 
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gardens, and both nesting early in Marchi. Browning 


says that the thrush “sings each song thrice over 


lest you should think he never could recapture his first 
fine careless rapture. The song is “ Peebur! Peebur ! 
Peebur!” A later observer (Mr. Dewar) points out 
that the song is hardly “ careless,” for the bird certainly 
practises his song, and by May has a clearer note, which 
is now “ Pretty bird, pretty bird, pretty bird!” The 
general singing of birds is a sure token of nesting-time, 
an expression of delight in the happy family life that is 
about to begin, and the bird calendar should note the 
first time the song of any particular bird is heard. 
Town children have confused ideas about birds, 
which it is worth while clearing up. They are apt to 
5 suppose that birds live and sleep in nests 


Ne ve all the year round. Tell them that birds 
ER. sleep, or “roost in trees, or other sheltered 


. places, standing, with perhaps the head 
under the wing. The nest is simply a nursery for the 
young, and is only used as a home while there are young 
“to bring up. Their friends the house- 


S X sparrows may often be seem collectipg in 
Sparrow's : 2 DA. 4. 
nest. trees at ewening, making a twittering goo 


5 night noise. But the nests gre in out-of-the- 
way places, out of the reach of the sparrow's special 
enemy, the cat. Cats cannot climb up the side of a 
house or squeeze through a snfall space, so the sparrow 
builds in holes in the wall of a house, in water-spouts, 
under the shallew tunnels that we see in corrugated 
iron rGofing, behind carvings adorning the fronts of 
houses, and in simifar out-of-the-way spots. А 

Starlings are more adventurous travellers and builders 
than the sparrow, and will often build in the open 
country or in cliffs by the seaside. 1 

Wild Birds Preservation Act. Fell the,elder children 


about the Wild Birds Preservation Act, which provides и 
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a “close time "—that is, a time in which it isa punishable 
offence to shoot or ensnare wild birds. This time is 
from March to August. Explain to them that this Act 
was passed not only for reasons of humanity, but 
also because nearly all these birds are extremely useful 
in eating insects which it is impossible to destroy in any 
other way, and which rob human beings of enormous 
“quantities of food. They can see for themselves how 
diligent are the starlings, thrushes, and blackbirds 
in hunting for grubs and other small creatures in the, 
grass. And while the young are in the nests, even 
birds who are generally vegetarians, such as the Sparrow, 
find it needful to have insect food for their young. 
Robbing nests.—Boys should be Strongly influenced 
against taking eggs, They may be brought to see not 
only the economic reasons, as given above, but also to 
fe-l how far more interesting it is? when they discüver 


complete their education and fly away to begin life 
on their own account. Once this habit is established, 
a “nest map,” constructed in the same Way as was 
recommended for trees; may quite safely be drawn up 
for a country school, E 

The empty last year's nest of a hedge-sparrow or 
Tobin is still a beautiful object, and if shown to 3 class, 
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Nests in school gardens.—it is quite possible, except 
in the very heart of cities, to watch some, at least, of the ` 
phenomena of nesting in an ordinary school garden. The 
writer knows of a school within three miles of Charing 
Cross where thrushes, blackbirds, and robins nested 
among shrubs, ivy, and low trees, and though the secret 
was known to the children, and though a tall child of 
twelve might easily have put a hand into the nest, the 

. birds were able to bring up their broods in peace with 
no disturbers, except the neighbours’ cats, 

If the school is prosperous financially, and has any- 
thing of a garden, nesting-boxes may be provided to 
tempt the birds to bring up their families 
on the spot. From the instance above 
given, it will be seen that the clamour of 
children at play will not deter their feathered friends 
from accepting their hospitality if it happens tosuit them, 
But, of course, the boxes must be placed in situations 
such as are naturally favoured by the birds themselves. 
A box suitable for robins measures 6 in. by 64 in., and 
has an entfance hole near the top, I} in. in diameter, , 

It has a sloping lid, $o that the rain can?run from the ^ 

roof. Such a box ean be made in the woddwork 
class of the school. The blue-tit, it must;be remembered, 
likes a box that has an entrance hole of a diameter not 
larger than that of a penny. A nesting-box must not _ 
be startling in colour, but shoulcele painted to harmonise 
with the colour and texture of the wall or tree trunk 
against which it is placed. : 

The &evice of bird biography—It must be admitted 
that it is not easy to obsérve the nesting habits of 
birds, as they are naturally shy at this period, and the 
Watcher must not be too qose to the nest. Photo- 
gtaphy accompanied by patience .has, however, done 
much to overcgme «һе inevitable difficulties of this kind 59 
of observation, and if*the children can be led to watch af 


Nesting- 
boxes. 
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part of the process, the téacher may well draw upon 
the recent material accumulated by the brothers Kearton 
and others, to make for them an imaginative picture of 
the whole life of a bird from season to season. Here 
the device of the biographical story so often used in 
the Kindergarten may well come in, and the children 
may be given the history of one of their familiar birds, 
The robin as a nest builder—Though the“ thrush 
and the blackbird are much less shy when nesting, it is , 
perhaps better to take the robin as hero of the Story, 
because of its more intimate habits at other times of 
the year. As we have seen, the robin is most confiding 
in its relations with human beings throughout the winter, 
hopping in through the open door or window of an 
occupied room and picking up crumbs from the carpet, 
the tablecloth, and the hearth, Out-of-doors itis almost 
pert in its tameness. The writer has fi requently carried 
on а conversation with a school gardener in which a robin 
made an apparently critical third, perching on the metal 
portion of the spade of which the man held the handle. 
"This habit of hopping and flitting near the’ surface in- 
Stead of flying brings him nearer to us, But when the 
time comes for him to make a heme, he becomes much 


More retiring, and will begin, on the other hand, to be 


_ of his orange-red Waistcoat. Then comes the building 
of the nest. - Mr. Granville Sharp remarks, “Tp spring 
robins become very reserved and distant, They äre very 
shy about their nests, and, if watchéd, will drop a bit of 
Materials, Material and pretend they were only play- 

` ing withit” (“Birds in my Garden” . The 
materials they like best are Scraps of dry leaves and 
Stalks, moss, and grass, These are moulded into a cup 
shape and lined with hair or Wool, or, 
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delicate little rootlets, by pxessure of the breast of the 
hen bird. Sometimes the hen does all the work. Mr 
Kearton tells of one who built a nest in three days + 
carrying dead leaves and moss to her home five times 
infive minutes. The cock in this irlstance did no work, 

but sang loudly to her all day long to encourage her. 

Robins build in all kinds of queer places. A hole ina 
wall or bank, or in the stump of a tree, is a favourite 
Sites of spåt, but M г. Kearton says : * I have found. 
pests) robins' nests in old tin cans; tea-pots, coffee- 
pots, kettles, jam-jars, biscuit-boxes, cocoa- 
nut husks, fragments of bottles, and clock-cases." 
Those who provide nesting-boxes must not be dis- и 
appointed if they find that the box is used аз a nest 
lor the first brood only; for the second and third 
brogds the pair like to find a fresh spot. 

The mother robinelays from four to seven whitish 
eges, flecked ovet with light red Spots, and she sits 
Wes on them patiently while her mate sings 
f ) ; to her from a neighbouring tree. Some- 
times he wanders away a little, and then she gives a 
| melancholy hungry Call to bring him back, He will ~ 
often bring her something to eat, some worm or spider 
or grub, so that she need not leave her charge to seek her 
own food. , E 

The mother bird sits on her eggs for about twelve or 
thirteen days, and then the littlo robins emerge from the 

; shell. They do not loók like robins; their 
Ned feathers are short and stumpy, and there is 
no trace of red upon their breasts, which are brown in 
colour and spotted 4ike those of a thrush, and, indeed, 
they do belong to the great thrush family. They are 
very hungry and withal very helpless ; both parents have 
hard work to find them food. They roam the garden 
and fields for worins, insects, and juicy berries, which they 
bring in their beaks end place in the (say) five open 
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mouths which are gaping and calling for them. This goes 
‘on through the whole day until the young are ready to 
leave their nest; they are still very hungry and still 
‘ignorant. They haye no idea of doing anything beyond 
opening their mouths until something is put into them. 
The parents have to show them how to 


dr eat. Dr. Hodge, in “ Nature Study. and 
education. Life,” relates an amusing story, the details 


of which may be softened by the Kinder- 
garten teacher who relates it to young children. “ One 
of the most interesting lessons I ever saw was given by 
my big cock robin to his class of four young ones. The 
task for that morning was evidently fo learn how to 
catch and eat earthworms. It was a drizzling morning 
in June. All the youngsters were fully fledged, and each 
appeared almost as large as the daddy. They all hopped 
along in a group, the parent a little in the lead. Soon 
he pounced upon a large worm, and while he tugged it 
out of its burrow, what did the young ones do but sit 
back, hold their mouths open, flutter their Wings, and 
bez. He threw the worm among them. No one 
attempted tc touch it. He picked it up again, and, 
whacking it on the ground, broke it to bits, Not one of 
his class offered to help. They, every one, simply 
held their mouths open and begged. He tossed the 
squirming bits on the ground before them. No one 
caught the idea, and firally he fed a piece of the worm 
to each one. The same lesson was repeated with the 
next worm, and the next, and so on for nearly an hour ; 
but never a youngster offered to do anything but sit 
up and beg. That teacher will remain a model’ of 
F t patience as long as I live.” 
pu _Dr, Hodge uses this story to show how 
.. difficult it is to feed a young bird which 
has accidentally fallen from the nest. To offer it Sops 


of bread is of ng use; it must Lave the right kind of 
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food, and this must be put "into its mouth, He thinks, 
that children shoutd- ре advised to put such a bird in a 
cage covered ewith green oilcloth, and hang the cage 
near the nest, so that it may be cared for by its parents. 
The robins who nest in woods and thickets have, of 
course, to meet perils from birds of prey, snakes, &c. 
^ It is sad to note that those who choose the 
Perils of : , 
TODOM neighbourhood of man fare perhaps worse. 
nestlings. Mr. Gardiner Butler, in his great work on 
A British birds, says, “I believe that of the 
many robins which nest in our gardens and houses, not 
on? pair in twenty has the pleasure of seeing its young: 
leave the nest ; nearly the whole of them fall victims to 
cats." Dr. Hodge deplores the same thing in America. 
Pussy is in many of its aspects an engaging creature, but 
there is no doubt that, both on economic and on æsthetic 
grounds, our insect*feating song-birds contribute far 
mare to our welfare and happiness, at any rate in the 
country; and it is worth considering whether other 
domestic pets might not often «ре substituted with 
advantage for the ubiquitous cat. : 
To return to our robins. Though" the parents 
are so careful about*ihe education of their offspring, 
these give themselves no further concern 
вос . once they are able to manage for them- 
TM selves. Indeed, as we have said, the parents 
parents. have to bring up'&- second and even a 
third brood during the season. When 
their last careg are Over, the old pair depart in early . 
August to the woods and thickets, where they go through 
that trying experience or “ illness” of bird life—the 
moulting-time. The thick foliage of the undergrowth 
gives them shelter, and at this time of year there is 
plenty of insect food. During the period of the moult, 
the song of the robin, heard all the vear besides, is silent. 
After the moult his Spirits. ii his pone is heard 
S0 wager 
A 
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again, and when his food in the open country becomes 
scarce, he will either, 4s we-have,said, choose and 
fiercely defend against other robins same favourite 
position near a homestead that he can look upon as his 
very own; or if he fails in this, he may spend his winter 
beyond seas—in Egypt, or Syria. 
We must just glance at the further history of the 
young brood. Even when fully fledged they do not 
у at first resemble their parents in plumage. 
The. The feathers, on back and wings and breast 
гош alike, show various shades of brown. 
nestlings. They keep this dress until July and August, 
: when they too moult into a second coat of 
feathers, with the orange-red of the full-grown robin, 
though perhaps a little less bright than that of the 
parents, from whom they may further be distinguished 
by a yellowish band along the wihg, which lasts until 
next year. With this second coat of feathers comes the 
power of song, and the young ones call and answer 
one another in short «snatches which will soon become 
‚ the sweet winter song. Then they, too, even if they 
have, lived iu the woods, will draw near to human 
haunts, so that in winter the chitdren who have lieard 
this story of its Jife history can again welcome :— 
The bird that man loves best, 
The pious bird with scarlet breast, 
Our little Eegiish robin, 


CHAPTER XII 
BIRD LIFE IN SPRING 


5 2. The Story of the Rook 

Bird observations in spring.—We have already spoken 
of the early nesters—the robin, the thrush, thé black- 
bird. As the weeks go on, the birds who had left us 
for the winter return, and these also begin their nest- 
buitding. Let the children be encouraged to keep a 
bird calendar ог yeat-book in which are noted arrivals 
and departures, tintes of song, nest-building, and flight 
of nestlings. As the birds who have wintered abroad 
return, so those who have come to us from the north 
depart, and migration also takes place from one part - 
of the country to another. Thus thë gulls which 
London children have seen upon the Thames will de- 
part to marshy land and pools near ће sea, and lay 
their eggs among the reeds. 

By the aid of a naturalist friend, the local museum, 
books, and, if possible, a pair of feld-glasses, the teacher 

can make acquaintance with those birds that haunt 
the district of the school and introduce them by dégrees 
to the elder children. " 

The rook.—Even the little ones, in whom the power 
of differentiation is slight, can be interested in rooks 
and rookeries. The bird itself is quite common, and is 
striking by reason of its size, its glossy black plumage 
with purple shades, and its characteristic * Caw, caw!” 
Notice the long stout SUE Жн, adapted for digging 
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after grubs, and not unlike a pickaxe in appearance. 
‘Compare it with the broader heak of the sparrow and 
the various finches, who feed upon grain. The long 
stout beak of the rook has constantly to be thrust into 
the ground to dig out worms, insects, and grubs, for 
which work a short broad beak would not be a suit- 
able tool. 

Rooks and crows.—Children sometimes ask how to 
tell a rook from a crow. This is not easy’ by mere 
inspection from a distance, but they may be told to 
note that a rook, if it happens to be a full-grown one, 
has bare unfeathered cheeks, while a crow has feathers 
all over the face. Young rooks have deathers on the 
face at first, but these are moulted when they come of 
age. Moreover, rooks are generally seen in bands, and 
crows only in pairs, TN 

Rooks : their life in common,—Thie habits of the rook 


1 


are easily noted even by young observers, First of ail, 


Citizens of the air and the high trees. They will 
assemble together in large flocks in. the 
meadows and hold serious Meetings for 
some purpose which we Cannot guess, though from the 
clamour we know thats the matters under discussion 
must be of serious Inportance, During the day they 
are busy in the fields, where in spring they march 
Feeding. - behind the farmer, pouncing on the worms 

f and grubs that are turned up by his 
plough from the fresh soil, or exploring the 
their own account. One of their number is 
sentry to give an alarm in the case of danger, Their 
food is varied—snails, worms, and larva 


Discussions. 
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sharp jill, are their favourite meals, but when the 
ground is dry in,spmmer they will eat mice, young 
birds, and eges. At harvest time they are diligent 
gleaners, and during the autumn they consume fruits, 
beechnuts, acorns, and, berries. They are guilty, it 
must be owned, of stealing grain that is still ripening 
for human food, and of tearing up young seedlings of 
turnips. In the bad old days before the law provided 
that all childten should go to school, little boys of 
seven and upwards were often paid a few pence a week 
for spending their d&ys in the fields scaring rooks. 
Rooks, like many other wild things, have a bad name 
which they do not deserve ; for, in spite of the mischief 
they do by eating seedlings, and fruit, and the eggs of 
partridges and pheasants, they also eat quantities of 
insects that would otherwise devour far more than 
they take as their myn share, and hence they must be 
lóoked on as the'farmer's friends. 
They not only discuss business and dine together, 
but among the high houses of Rook Town, when nest- 
* building is in progress, they are said to 
Conrts of hold cóurts of justice, ands offénders are“ 
m expelled and sometimes even killed. j 
All this is hard work, but some ọf their meetings 
are for recreation. When evening comes, as СА 
` White noted long ago, they meet together 
Recrea in the upper mS DRY and diving in a 
manner that can only mean play; their caws blending 
together in a confused but not unpleasing noise., This 
is evidently a joint exercise for relaxation—a sort of 
frolic before bedtime. The procession across the 
evening sky to their roosting-places, with the cawing 
accompaniment, finishes: the day. 
Nest-building.—Rooks are often badly treated by 
men, but, in spije of the shooting of their young in 
summer for rook-ptes, they, persist in making their 
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nurseries near human horties, They like to build in 
‘elm-trees, and the chosen trees are nearly always near 
2 house, in a park, or in an open spase in a town. 
They begin to build early—at the end of February, 
before the leaves are on the trees. Thus we can easily 
watch the process. The“ building rooks will caw from 
the windy tall elm-tree," and there is more cawing 
than usual; for, though they carry out their sociable 
instincts in liking to form colonies, they are often 
guilty of stealing materials from one another, and 
there js much clamour, many quüarrels, and sometimes 
an expulsion. But once the nests are made, every pair 
Settles down to its own business, and the rookery is at 
peace for a time. 

The high nests rock in the March winds, and some- 
limes accidents happen, but not so often as we should 
Suppose, for the lattice-like sides óf the nests are built 
up round a good solid platform. Unlike the robin, 


Mr. Phil Robinson, in a pleasant book called “In 
Garden, Orchard, and Spinney,” gives a charming 
sketch of some nesting rooks whom he had closely 


watched from his windows, and Many of his Observa- 
tions might be atilised as Story material for little 
ones. He describes how diligently the father bird fea 
the mother bird while she was sitting (rooks are Specially 


kind and faithful in their family relations) ; how he 
Book called to her “ Core, core!” and she re- 
language, plied “Car, car!” ^ Mr. Robinson made 

out some other elements of rook language, 
When a. passer-by rook saluted the sitting mother, she 


would say * Quah p» When shé was talking quite 
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quietly. and confidentially to her mate in the nest she 
would say “Cul-cukcul1” “like the sound of water 
bubbling in a hurry out of a small-necked bottle,” and 
when she settled down comfortably over her eggs she 
would utter a pretty liquid note, “ Kiloop !” | 
The father was an early riser, starting off before 
sunrise. He spent nearly the whole of the day in 
hunting for food, and in bringing it to the 
T. father Ast Even when resting, he would have 
guardian. 5 responsibilities on his mind, for he 
would keep near the nest, looking out 
for suspected assailants. “The hen has found out,” 
says Mr. Robinson in his notes, “that he need not 
always be taken very seriously, Perhaps he will espy 
a labourer crossing the field, and he is up at once, 
shoating, ‘ Fire! Thieves ! Murder ! Help!’ The hen slips 
quietly off the nest, ‘joining him where he is wheeling 
above the tree-tops and crying ‘Begone! Be off! . . > 
to the assassin his uncommon vigilance has discovered, 
and on seeing the inadequate cause of hig immoderate 
conduct, se remarks ашу, * That's all!’ and returns , 
to her eggs." Twice a day, at least, the?^father would 
bid the mother take z little flight to stretch her wings ; 
and he would stand guard over the eggs, not sitting 
on them, but “minding” them until she came back, 
When the eggs were hatched, the young rooks were fed 
for the first six days by the mót&ay alone. She would 
prepare in her own mouth the food” brought by the 
father. After the firs: week the young were abie to 
take their food without this previous cooking, and then 
both mother and father weit off to seek food, and the 
father helped to feed them on their return. But the 
little ones had been so used to receive food from their 
mother that the father was almost a stranger, and they 
received him and-*his good things in silence, though 
they clamoured with joy at the sight of their AL 


A 
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even when she had nothing in her beak. This, one 
‘thinks, was rather hard upon papa. « 
. Sometimes, while the old birds were: searching for 
food, they would be aware of a strange bird settling 
near their home. Immediately they 
would rush to the rescue, but not both 
together; one would dart upward from the meadow 
and dash through the boughs, and another descend 
steeply from the upper air, so that the ‘intruder would 
find himself caught between the two. 
When the fledglings are ready to fly, they have to be 
educated, as were the young robins. Mr. Gardiner 
s Butler (“British Birds") says : “ When the 
panem. young first leave the nest they are awk- 
ward and weak on their legs, sitting huddled on a branch 


Defence. 


-with-their heads well down between their shoulders. as 


the wind sways the branch, they tip forwards and have 
to open their short wings to recover their balance ; but 
after daily short excursions from branch to branch, 
they gradually gather strength and confidence until 
they are able to accompany their parents to the fields 
and get their Grst lesson in finding food for themselves." 

Mr. Robinson gives us details of.a lesson of this kind : 
“ The father was making for a poplar on the other side 


_ of the meadow, about two hundred yards away, and the 


* 


young bird, flapping vigorously but irregularly, was 
following bravely. But the distance Was too great, 
and just as the father reached the tree and curved up- 
wards in his flight to settle on it, his offspring gave up 
the struggle, and slanted down, with outstretched wings 
Still beating, into the tall grass, And for hours after- 
wards. the parents were calling to the youngster to get 
up and try again. That he did so eventually and suc- 
ceeded I know, for I saw all three young rooks next day 
perched in a row upon the poplar.” . 

The autumn and winter are spent not in the rookery, 

d he 
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but in „thicker and more Secluded woodlands. But, 
unlike many other birds, rooks seem to take an interest 

in, their deserted nurseries, and frequently. 
SA come to look at them. Gilbert White 
the rook. describes a flock who would call at their ` 

rookery every evening in the winter on 
their way to their roosting-places in the deep woods 
and return to sit at dawn on the same nest-trees. 

The rook is 4 long-lived bird, and for many springs 
it will return in February or March to the old rookery, 
to repair an old nest or build a new one, Some of the 
younger members of the community add to the colony, 
but, as we have said, the forming of new nests is by no 
means a peaceable matter. Some are hindered from 
building until the nests which have been started are 
completed. Others are forbidden to build at all, and 
must fly away to star a fresh rookery elsewhere. 

Method: defence of the story device —In taking the 
children through the cycle of the year with the rook or 
robin, we are, of course, obliged to abandon the method. 
of pure observation. The children cannot. see for | 
themselves what is described to them. Shis need not 
be alarming to the conscientious teacher who has been 
trained to realise the importance of “ self-activity " in 
the young and to consider that this self-activity can only 
be utilised through the “heuristic” method. For a 
little reflection will show that тару of the observations 
made throughout life by children or by adults are 
merely gimpses of phqnomena, frayings from a mighty 

web. We see “odds and ends” of Nature's 

Observa- ways With plént or beast, and not the 
по дей whole.. To follow for ourselves the clues 
tion, thus dropped would demand the leisure of 
; a lifetime. In practical life we do not 
pursue this method, nor are we coptent with ignorance. 
We observe somethifg, and pur self-activity is then 
` : А 
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involved in seeking interpretations of what we have 
observed. We catch a hint о е pattern, and we seek 
for aid to make it out from those who have been study- 
ing this particular part of the tissue of knowledge, 
Гапа can be trusted to “trace it accurately. One of the 
aims of education, indeed, is to show how fragmentary 
our knowledge must be, and how lovers of knowledge 
in any. branch are in debt to those Who have had the 
time and opportunity to weave these 


ACA Íragments into one intelligible story by 
Е continuous and patient watching. In 


using the material thus provided for us, 
We are simply applying to animal life that imaginative 
treatment which, when applied to human nature, makes 
biography and history. The appearance of the creature 
gives some hint of its Ways, and the information fulfils 
a natural desire to form a picture of its home life and of 
its doings when out of sight. Children ask with regard to 
any moving thing one invariable question : What is it 


The so to interest them in stories of Nature 

literature AS to give епт, in after-years, a taste for 

of Nature, that growing literature of Nature which is 

' such an interesting feature of our time 

n АШ may well claim a share of the study at present 
Ven by youn ¿People to the {00:1 T 

es g „peop [Ооа] score or the 
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9 SEEDS AND SEEDLINGS 


3 т. Seeds and Seedlings Grown for Observation 


SEEDS may be sown, for observation, in the winter 
or quite early spring. But it is disappointing "to the 
children if they are spoiled by a frost in the cold school- 
róom during the night, though an occasional accident 
of this kind is instructive. They will come on much 
faster if the planting is left until the right season is 
upon us. Then “we may plant for two distinct pur- 
poses :—For observation of methods of growth, and for 
the sake of a perfected growth of plants sawn for use or 
for beauty* 

The seeds grown’ for the sake of observing their 
behaviour in germinating should be planted where 
they can be easily observed, in pots of damp sawdust 
and cocoa-nut fibre as well as in mould, and in glass 
vessels through which the roots can be observed. Small 
seeds can also be grown on sponge, or flannel, or damp 
blotting-paper, or bath brick, car&?boing taken to keep 
the surfaces moist. | ° 

Examination of seeds—external characters. Before 
planting, let the class examine the seeds themselves 
sufficiently to enable them to carry in their minds 
a picture of the whole history of the structure that 
is to unfold before them. A collection of seed-vessels, 
with the seed in. them, is the work of an autumn 
term, but the connection of the seed with its containing — 
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case must be brought to? mind in the spring. The 
"children will see that the seed 45 quite «ike the parent 
plant in appearance; it seems io have а character of 
its own. This gives good practice in identification, 
and the collecting iustinct mày be used in gathering 
and naming seeds. The quaint little black seed of the 
onion, the bordered seed of the vegetable marrow, 
the yellow seed of the mustard, the darker brown of 
the cress, the black with white stripes of the sunflower 
seed, the mottled and crested seed of the castor-oi] 
plant, looking curiously like a beetle, the three-cornered 
seed of the beech—are all as interesting in their Way as 
the flower and the leaf. But since children are naturally 
more interested in what a plant does than in what it 
looks like, this examination must not become a mere 
exercise in the discrimination of form and colour, chut 
must be used as a start in a stries of observations 
on the life history of the plant. Lêt them consider 
The pro- the plight ed the Seed, cast off ron the 
tection of Patent plant to begin life entirely by 
the seed, itself. Upon it is laid the refponsibility 
7 »  OSproducing a fresh plant with all the organs 
of the parent. Does the parent give it any help? A 
study in fruits in autumn will bring to light some of 
the more obvious cases in which the parent provides, 
by means of the Seed-vessel, protection, and often, in 
addition, means of losdmotion. But the seeds them- 
selves have tough coats, as may casily be seen in the 
case of the broad-bean, What 15 there within that is 
to be thus protected, and how will it break through 
such a Covering ? Let the*seed be looked at, drawn, 
coloured, named, and then planted in view of the 
class. Let the children watch a large seed like ihe 
pea or broad-bean daily, Perhaps the most practicable 
method, and «that which pleases children most, is to 


have them near the glass sides of a tumbler or Straight 
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Jamp-glass filled with moss, avhich must be kept damp. 
Plant a good number of seeds at intervals of four or five 
days, placing the later ones in mould so that they may 
be left to finish their career after the earlier ones have 
been taken up for observation. The younger children 
should observe through the glass, the elder ones, who 
have Jearnt to temper curiosity with respect for living- 
ness, may take out the seedlings at different stages and 
find out what they are doing. The important thing is 
that the children shall recognise the plants to have 
Initiative, ‘selective power of their own, behaving 
differently after their kind—in other words, to be alive. 
The seed before germination,—ln order to interpret 
what they will afterwards sce, these children may 
examine the soaked seeds of a broad-bean. The tough- 
ness, of the coat is evidently for protection of what is 
inside. The scar marks the place at which the bean. 
was att&ched to the pod which contained it. (A model 
in Stiff paper of a bean and a pea pod, made when 
the fruits were ripe ig the previous season; is very 
useful at this stage, though the real ones keep very 
well) Let the childten squeeze the beam until water 
exudes from the “ littlg gate” or * root-hole," as we may 
call the micropyle. Where is this hole 2 Let them now 
remove the tough coat and see how easily two broad 
fleshy bodies contained within can be parted asunder, 
and how between them lies ae little curved structure 
with a tuft or bud—the future Stem, to which the 
big fleshy bodies are attached, and also a downward 
peg-like portion Which is nol tufted at Ше tip, 
and which is the *beginni&g of the root. This little 
curved structure between the big fleshy 

Them bodies may be called the “ baby plant,” and 
seedling. jı i the part of the 

its careful protection on the part 

mother plant is shown by its position. ,Having thus 
studied the seed, the children máy йоу look for the 


# [ "AER М 


96 i A CYCLE OF NATURE STUDY. 3 
seedling—z.e, the growing plant which the seed produces. 
The sign that the seed within is really alive, and is about 
*o produce its seedling, is the bursting of the tough outer 
coat. Watching their seed, the children will see the 
radicle, or future root, coming out first. Let them 


FIG. r4.—PEA Y 
a. Stem, Û. Root that has Curved round an obstacle ча bit of moss. 


watch, through the glass, how the radicle tends down- 
ward, how it avoids the light, and hew it winds round 
any obstacle such as a bit of card or a stone that is 
put іп its way, Tt behaves as though it were a tiny 
sensitive finger. The question may be asked them, 
which is put by Ganong in “ The Teaching Botanist " : 
“ How does the young plant know which is up, which is 
down, whether there is darkness below, or moisture, or 
something else ? 7 It will be salutary for the children to 
realise that this is a question which cannot be answered. 
Little experiments may,be made to show the persistent 
downward їепйепсу the roots. Place a seedling which 
Sim has been growing downwards in a normal 
pie ex- s x 7 

periments Way in a lamp-glass, bottle, or tumbler, 
оп roots, into a horizontal position, so that the roots 

no longer point downwards but lic parallel 
with the table along which the vessel is lying. Let the 
class notice how the roots nevertheless immediately start 
a downward course; curving over towards the side of 
the vessel whic “rests on the table. Turn one or two 
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seeds upside.down and let them notice how the roots 
will have their own way and bend over, travelling 
down by the side*of the seed towards the bottom of 
the vessel. But the tendency to travel downwards, 
strong as it is, is not so strong as the craving for moisture. 
If seeds are grown on a piece of coarse muslin or netting 
kept moist, the roots will at first find their way down- 
wards through themeshes. But on finding no moisture, 
they will turn® backwards and upwards, seeking once 
more the moisture which is needful for them. . 
Growth and branching of the root.—The root grows 
to a considerable length before the stem appears, 
. because it has to absorb the moisture necessary to 


€ 


nourish the young plant and the leaves that it is soon _ 


to-bear. It continues for some time to grow at a greater 
rate» than the stem. When the little root is about an 
inch long, the seedling should be taken out and held 
against a dark surface in a good light. Fluffy hairs will 
be seen growing thickly behind the tip of the root. 
These are the zoof-Aairs, and the children: may be told 


that their Work is to suck up into the plant the moisture | 


which they find in the soil. Cress seedlitigs grown on 
moist blotting paper im a warm place show these root- 
hairs wonderfully well. А ¢ 
By-and-by'the root gives off branches, whitish in 
colour like the parent root, and much stouter than 
the root-hairs. They behave 45 did the parent root, 
feeling their way through the soil und holding the 
plant firnlly down in the ground, but stretching sideways 
rather than downwards. | v 
The infant’ stem, or plumule, makes a little arch, 
r “crooks an elbow " as it comes out, and it must be 
The stem. > noticed that in the broad-bean the arch 
' js above the point where the seed-leaves 
join it, so that it does not draw the seed-leaves up 
with it. The arching is оргас the little bud at 
) н 
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the end of the stem, which'might be injured as it works 
“through the soil. When the bud ic safely withdrawn; 
the stem straightens, growing upwards. and the little 
tuft opens out into green leaves. ` 
The children will see that,it was the tiny curved 
thing lying in the hollow of one seed-leaf ánd covered 
by the other which was the important part of the 
seed. The protecting coat falls away and the fleshy 


FIG. I5. —BEAN 


seed-leaves become flabby and finally disappear, but 
the baby plant lives and grows. 4 

The children will know that leaves are used for food, 
as were also the scales "leaves of the onion bulb. The 

queszión : '* What provision did the parent 

Hd plant make for the seed, besides giving it 
3 a protecting coat ? may now be answered 
by comparison with this "previous bit *of knowledge. 
The bean seed- had nourishment packed away in these 
fleshy bodies, and thus the seedling had a start in life, 
existing fora time on the stores provided for it. 

The future success of the seedling will depend upon 
the food it can make for itself. This food, as explained 
my z 
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in a previous lesson, is derived from the soil and from 
the air, and is worked up by the plant in its green leaves. 

Our bean seedling must be given a chance 
The future of thus making its living. The fleshy bodies 


E pi E within the seed were “ makeshift” leaves or 
seedling. *"seed-leaves " ; it must now depend on 


its true leaves or “proper” leaves as they 
have been called. "The seedlings grown in sawdust or 
moss will not be able to live long; those intended 
to survive must be planted in good soil. Moreover, 
fhe green leaves must have light, for only in sunlight 
can they turn the material faken from the air and 
from the soil into foodstuffs for the plant. Let the 
children notice the growth of a bean placed in a pot 
with mould in a dark cupboard. They will see how 
weedy and poor is the plant produced, how yellow and 
small are the leaves,"and how they are not spread out 
flat, ‘They will notice how the stem is turned to the 
chink of the door, as though begging for the light denied 
to it. A similar lesson, though not quite so marked, 
may be learned by growing plants on a table removed . 
from a window,.and then placing them in direct light. 
In three or four days a difference will be noticed in the 
size and colour of the leaves. The teacher will not fail 
to draw the moral of the value of sunlight for children 
also, and thus contribute a little towards breaking down 
the folly of denying the entrance of sunlight into human 
homes because of considerations ast) upholster y and 
furniture.* : 

The bean seed, because of its size, is nearly always 
the seed used to show the process of germination, but the 
teacher should have other large seeds, such as the acorn, 
date, almond, filbert, horse-chestnut, and walnut seeds, 
germinating at the same time in order to show the variety 
of Nature's methods, especially in the time of “rest” 


necessary in the case of different seeds before germination 
na 
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„is possible. It is specially important, too, that the 
children should note that nót ali seed-leaves behave 
like those of the bean—7.e. remain within the coat and 
dwindle away as their stores are consumed. This 
subterranean method is, indeed, the excep- 


Du sub- tion and not the rule. In the case of 
КЕКЕК EE the kidney bean, the arch of the plumule 


not typical. is below the seed-leaves, and these are freed 

from the coat and come above the soil, and 
this is the usual case. The soil clings to the coat and 
holds it fast while the plumule works upwards and 


. c2 y! 1 
BiG. 16.—Honusty g "iG. 17.—MUSTARD Fic. 18.—Cress 
@,—Stem which has carried a.—Stem with seed-leaves 
sip the seed-leaves c. carried up. 
4.—Root with root-hatrs. @,—Root wich root-hairs. 
d. —Seed-coat slipping off, с.—5еей - leaves — kidney 


PE eni 
d.—Undeveloped stem. 
draws ihe seed-leaves with it, leaving the coat, like 
an empty glove, behind if. The vegetable marrow 
puts forth a little peg from the young stem and holds 
the coat firmly in the ground, while the leaves grow out 
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of it. The coat of the cres becomes sticky after the 
seed is planted, and so is glued to the ground, as it were, 
thus helping she seed-leaves to escape. The coat of 
the “honesty 2 seed does not slip off until the seed-leaves 
are above ground. On reaching the open air, the 
seed-leaves generally become green and start work 
like true leaves, building up food for the plant. In 
mustard and in cress, the true leaves are mot as 
a rule allowed to develop; we eat the transformed 
seed-leaves as salad. Let the children note that the 
mustard seed-leaves are kidney-shaped and one larger 
than the other, while in the cress each seed-leaf has 
three lobes; and this may lead to watching tlie seed- 
leaves of other plants and noting their shape. If 
opportunity is found of watching seedlings 
S where they grow or of rearing them in 
leaves.” the garden or in pots, it will be found not 
h only that seed-leaves differ in form, but 
that they are often curiously unlike the true leaves of 
the same plant. Thus, the sycamore has very broad 
foliage leaves, but the seed-leaves are long and narrow. _ 
Those of the beech are easily recognised by being 
folded up into the shape of a thick hand-screen, while 
in the foliage leaves can be seen the plaitings of a fan. 
The pink and laburnum, whose true leaves or leaflets 
are long and narrow, have very broad seed-leaves, and 
those of the wallflower are like two little clubs. 
Germination of a plant with olt seed-leaf, —After 
the pupils have become used to detecting the presence 
of two makeshift leaves, germinating wheat seeds may 
be examined. The elder cnildren will be able to find 
that. the mass of nourishment in a wheat seed is not 
packed away into a leat store; but fills a large part of 
the cavity of the seed-coat. The little plant lies within 
a tiny fold or shield. This fold (the scutellum) is 
sometimes spoken of in botany books as if it were a 
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separate structure, but it 15 really the lower part of 
the one seed-leaf which the seed: contains. When 
germination takes place, the roots first appear, and then 
a sheath or envelope pointing upwards. This is the 
upper part of the seed-leaf, and within it is a bright 
green rod, the young stem and its foliage leaves, which 
will afterwards become the long narrow blades we know. 
In this case the young plant is nourished, not by the 


IG. 19. —WuEar 
а.—Хойпд stem enclosed in sheath (seed-leaf), 
4,—Roots (3). 
€. — Separate store of fosd. 


seed-leaf itself, but by the separate store in the seed. 
The lower fold of the seed-leaf sucks it up and conveys 
it to the growing plant. When all the food has gone 
the seed-leaf perishes, and only the empty husk of the 
seed remains, but by this time the young plant has its 
own new leaves, and can manage for itself. The children 
will notice thet the root of the wheat,'instead of forming 
one main axis as in the case of the bean, breaks up at 
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once into fibres, which lay Rold, as it were, on the soil, 
and attach the plaat firmly to it. 

Classification of plants based on number of seed- 
leaves.—Germinate maize and barley in the same 
way as wheat, and them let the children make their 
comparisons with the seedlings of peas and beans. 
They will notice the parallel veins of the plants that 
had one seed-leaf and the netted veins of the others. 
Then set {henî to watch for other instances of leaves 
pf each kind, and ask them also to notice how many 
parts they can find in the flowers of each kind. The 
plants with one seed-leaf produce flowers whose circles 
show threes and sixes in the number of parts they 
contain, while those with two seed-leaves show, as а 
rule, two, four, or five parts in each floral circle, or 
sometimes multiples of these numbers. This will form 
the, beginnings of the classification of flowering plants 
irito monocotyledons and dicotyledons. The names can 

t children as a substitute for the rather 


be given to elde: 
cumbrous though clearer description they have before 


used. Y 


It is unnecessary to advise that drawings Should be 


made of the seeds, and of the seedlings in all stages. 
Let the children use lettering freely to indicate the parts 
and describe in their own words what they see, 


^ 
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CHAPTER XIV 


SEEDS AND SEEDLINGS 


3. Conditions for a Sted to Become a Seedling 


THE children may now be set to answer the question :— 
What aie the conditions necessary in order that the seed 
may become a seedling, and then grow up to be a 
mature plant ? The heads of their answer will supply 
them with principles to be applied in the culture of 
plants in pots or garden beds. First of all, they will 
find that seeds of different plants will not germinate in 
the same time ; each seed must have a period of “ rest ” 
after leaving the parent; this means that certain 
i chemical changes take place within it. 
A pano, Again, the seeds that thrive under the 
of “rest, i 
care of Nature out in the open are generally 
those that have been buried so as to be protected from 
the rotting action of the winter rains, but not so deeply 
; as to be deprived of air. If we take two 
Air 3 
sets of seeds ready to germinate, and place 
one set in a stoppz.cd bottle and the other in a bottle 
with raoist air, the latter will germinate.and the former 
will not. We take this hint from Nature when we are 
planting seeds in a pot. Thé homely red pots used are 
porous, and some air is supplied through the sides, 
Moreover, we must not bury the seeds too deeply, 
though the depth should not be less than their own 
diameter, and the general rule for sedds like the bean 
would be from x} to 2 inches. This allows access of air 


2 
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from the loose soil immedfately above them, If we 
plant in flower-pots ог flower-boxes, we get from the 
florist or from & gardener fine soil that has been properly 
prepared to ensure that it is porous enough to let the 

air come through. D 
If we are to plant in a garden, we dig the ground 
over, and afterwards break up the clods. The earth- 
Tillage, “ОШ turns up the soil for us, 80 а8 to make 
9 an infinite number of tiny channels along 
which air as well as water can penetrate. Let the 
children see, as at Stepney Borough Museum, 4 large 
glass jar partly filled with a deep layer of earth, and 
above that a layer of sand, А red band round the oul- 
sige of the glass marks the junction of the two layers. 
They will see how half a dozen earth-worms, introduced 
into*the jar, will turn over the soil so that the two layers 
complesely intermingle. This prepares them to realise їп 
the enormous amount of tillage carried on 


some measure 
The farmer does this ona large 


by these little creatures. 
scale when he ploughs and harrows the field. Besides 
"айг, a certain temperature is necessary. a 


Te When the seeds are sufficiently, ripe and the 

d ground prepared, they wait until the right 
amount of heat reaches them, and then respond. in the 
wonderful way we have noted in ог observations 3n 
the schoolroom. The temperature varies according to 
the kind of seed; thus the dafe requires a far higher 
temperature than the bean. Whede will. germinate 
at a temperature a litile above frcezing-point ; this is 
why we can see tlie green blades of the wheat piercing, 
the soil in winter fime. The amount of heat needed 
depends on the native home of the plant. The flowers 
that are sold in the streets in January and February 
come from regions such as the Riviera, where the spring 
warmth arrives earlier than with vs. Our greenhouses 


and the “sub-tropiedl" gardpns ОГ sheltered E. 
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spots in such places as Kew Gardens or Battersea Park 
are attempts to make certain plants from a warm 
climate feel “at home” by giving then somewhat the 
saine temperature they would have in their native 
home. But a certain amount of warmth is necessary 
for all plants, and when this comes to us by reason of 
longer days and sunbeams that have less slant (here 
refer to the observations suggested in Chapter V.), the 
seedlings “ spring, as it were, out of the ground in 
response, and give a name to the whole season, Early 
seedlings that have been destroyed by frost yield an 
instructive comparison. Try to help the children to 
realise the relatively enormous /orce exercised by these 
springing seedlings on the earth's crust as they push 
upward through it. Show the well-known experiment 
of filling a bottle, or preferably a Florence flask, quite 
full of soaked peas ready to germinate, corking it, and 
then letting the children observe that the bottle is burst 
by the living things within. This will not be necessary 
in stony distzicts, where seedlings can be seen pushing 
their wav between chinks in a rock. 

Moisture,—Another necessary condition is moisture. 
The seeds grown for observation were seen to swell. 
This was because they had absorbed water, which was 
necessary, indeed; to dissolve the nourishment packed 
away within the seed-coat, so that it might travel to the 
growing parts of the plant. If by chance the saw- 
dust became dry, the schoolroom seedlings perished. 
But if the moisture be excessive, the seeds will rot; 
and this also may be shown by covering seeds with 
water. The three necessary conditions for germina- 
tion, besides a ripe seed, are, therefore, air, moisture, 
and warmth. " 

Need of food from the soil—The seedlings grown in 
sawdust or cocoa-nut fibre soon perished; theré was not 
enough food for the roots, If ouf seedling is to become 


e 
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a full-grown plant, it must have food from the soil, 
as well as from tltee air.” What is the nature of this 
food? It is impossible to’ explain this satisfactorily to 
children under twelve; but, on the other hand, it “is 
important that they skould understand how much 
depends upon soil In order to bring this out, perhaps 
a little feat of jugglery, as they will think it, may be 
permitted, Т he teacher may prepare, in the presence 
of the class, two beakers or tumblers full of water or 
Jean sand, to one of which the ingredients of a culture 
solution are added. The ingredients may be obtained in 
a powder from a chemist for twopence.* A sunflower or 
wallflower seedling may be inserted in each tumbler and 
held in position by means of aslit card fitted over the top. 
One will thrive, the other will soon perish. The thriving 
plartt is the one in the vessel to which the powder was 
addad.e Tell the chiltlren that the soil of our fields and 
gardens contains the same substances as were in the 
powder, sometimes more, sometimes less of these 
ingredients. The water in the spaces *between the 
particles of soil disso]ves them, as did the water in the 2 
tumbler, and the root-hairs (cf. experiment witlleress 
grown on moist blotting-paper) will absorb them for 
the plant. When we see people putting manure upon 
the soil, this is because the manure gives some or all 
of the substances contained in the powder, Gardeners 
raise a heap whereon they throw dead leaves, Sta 
grass cuttings, &c.; they cover it witii a layer ok BUS 
so as fo prevent the evil smell penetrating to the s 
(Here it is useful to dwell uppn the disin/ecting proper a 
of the good, cleanly; wholesome earth in qund witl 
the disposal of refuse.) When the compost, as it is 
called, has decayed, it makes an excellent dressing, 


* Litre of water į potassium nitrate, I gram; sodium. chloride 
(common. salt), à gram : maenesium sulphate, j grafi; calcium phos: 
phate, 4 gram s caleium sulphate, 3 grem. 

3 Я > 4 a 
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though we ought rather to say “ food,” for the garden. 

‘If one has a garden, it is better «te put all vegetable 
refuse on this compost heap, and not to burn it first 
as some people do. The mould which we buy at the 
florists for our pots is partly composed of vegetable 

mould which has been obtained in this way. 

_ Preparation of soil for pot culture. The soil for pots 
must be sifted to remove stones, for besides the fact that 
these contain no nutriment, and yet take up space, the 
observation of the experiment on the root of the pea 
making circuits to avoid a bit of moss or card will show 
us that the presence of stones causes wasteful efforts on 
the part of the roots (vide p. 96). 

- The bottom of an ordinary red flower-pot has a hole 
init. Why is this? Remember the seeds that rotted 
through too much moisture in their gaw- 
dust. These holes aré to allow the surplus 
moisture to run away, and the better to prevent the soil 
becoming a little swamp at the bottom, we place above 
the hole layers of stones rejected from the upper portion 
or bits of broken flower-pot. The porous sides of the 
flowerpot also help іп getting rid of superfluous moisture 
as well as admitting air. Young plants are often 

" brought on” in very small pots—' thumb ” pots— 
because this size ensures that the roots within shall be 

at no-great distance from the air in any direction, and 

also they are better abfe to get rid of moisture that is 

not wanted. Coripare the growth of a seedling in a 

“thumb " pot with one planted in a tea-cup ofthe same 

size ; but having, of course, glazed sides and no hole in 

the bottom. р 2 

Preparation of garden beds.—We can apply the same 

Principles to the garden. Here digging is necessary to 

loosen the soil into clods. The sun and wind and frost 

help to break,up these clods into a more powdery con- . 

dition. Soils differ in the ease With which they yield 


Drainage. 


М 


О 
© SEEDS AND SEEDLINGS 109 


to this breaking-up action* Clay, when turned over, 
persists in formingemoist*slabs which are very stiff and” 
unyielding, so we put lime upon it to make it lighter—i.e, 
{б break it up more easily. Sandy soil is light, but there 
is not much nourishment in it. The rich black mould 
which we see in well-kept gardens is composed mainly 
of decayed leaves and other organic refuse which is 
very nourishing to plants. Plants, however, show their 
individuality Dy liking different kinds of soil, and this 
must be taken account of in choosing them for planting, 
or in preparing the ground. In the course of rambles or 
holidays the children may be led to compare the plants 
they find growing on a sandy common, on a chalk down, 
orin meadows by a river-side. By-and-by this may lead 
to the formation of a rock garden, a bog garden, &c., 
Wedding. where natural conditions of soil and mois- 

ud ture arf imitated on a miniature scale. 
Véty probably weeding will be necessary. The children 
may be taught to look upon weeds as plants which, 
though interesting in their Way, persist én growing in 
places whéte they are not wanted. They tal 


c Г e up the. 
moisture and other food in the soil whfth is Wanted 


by the cultivated plants, and they grow so fast that 
they over-top these, and rob them of the light and air 
which are necessary for their green leaves, Hence 
gardeners dislike them in the tilled beds, though they 
are to be studied and admired if, the hedgerow or on the 
соттоп: And some weeds may be“Wansplanted to the 
‘wildling " portion of the garden and watched there, 
though care must be taken that the blossoms of freely- 
Rd ones are fathered before they are ready to 
oneal шош апа those that haye creeping roots 
bd "Stocks must be quite away from the cultivated 
"гаіла M b ү 
Barden 2 in Thessame. need for. drainage occurs jn 
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treatment needed by саси kind. The object may be 
‘no higher, at first, than the: exhibition of the grown 
specimens at the school flower show (surely one of the 
most innocent forms of competition) ; but the care and 
attention involved have a very powerful though subtle 
educative effect on the cultivator. Froebel says, in 
his “ Education of Мап” : “ If the boy cannot have the 
care of a little garden of his own, he should at least 
have the care of a few plants in boxes of pots, filled not 
with rare and delicate or double plants; but with 
common plants that have an abundance of leaves and 
blossoms, and thrive easily. The child or boy who has 
guardéd and cared for another living thing, although 
it be of a lower order, will be led more easily to guard 
and foster his own life.” ” 


CHAPTER XV 


б TREES IN APRIL 


, Catkins and Buds 


As soon as April opens, the teacher, if he has not 
done so before, should begin to take the children out 
of doors for a few minutes each day, or at least once 
a'week, always with some definite purpose in view. 
Excgpt, perhaps, in a hopélessly urban district where 
not even a public garden is available, some new surprise 
of Nature is always to be seen if only the right sugges- 
tion has, been applied to the brains behind the young 
eyes. In April, the children may be asked to look for 
flowers that grow on trees. І 
Trees bear flowers. That trees do bear flewers is by no 
means a matter of common knowledge even to adults. 
Theffollowing is the report of a conversation overheard on 
acoach:—‘A lady and three gentlemen, obviously culti- 
vated people, passed some willows in flower. Said the 
lady : ‘ What are those 2" Said Ше first gentleman: “I 
don’t know.’ Neither did the second gentleman. ‘The 
local name is palm,’ said the third gentleman; “1 don’t 
know their proper name.’ < But,’ said the lady, “what 
do they turn into ?”» Third gentleman, who was the best 
informed: ‘Oh, they turn into trees; very nice trees." 
Lady: *But have they any leaves?! Third gentle- 
man: ‘ Yes, nice green leaves.’ Lady: ‘ The children 
say they were told at school the other day that all trees 
have some kind of «flower; is that true?’ Third 
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gentleman: “Well. You might suppose so, but of 
course it isn’t sO. Lady: ‘Oh, I thought they couldn't 
have understood what they were told. Lshall tell them 
what you said." A sense of humour, which consists 
in a recognition of incongruity combined with a sense of 
superiority in which the element of spite is absent, is a 
very valuable quality, the cultivation of which should 
not be neglected by the teacher. He may therefore 
tell the story to the twelve-year-old children after he 
has helped to the fuller knowledge which will enable 
them to appreciate the point of it. ا و‎ 

Why the flowers of trees are overlooked.—The mis- 
conception is partly due to the fact that most trees 
bear their flowers at an early period when few people 
are out of doors engaged in Nature study. Also, the 
flowers themselves, being mostly wind-fertilised, are 
therefore inconspicuous, and moreover they are borne 
high up on the tree. But in country districts ‘the trees 
observed since January will probably include those 
whose flowers are fairly visible; if not the alder and the 
birch, yet almost certainly the hazel and the willow. 

The two iatter trees can be made interesting. even 
to town children, for all children are nut-eaters, and 
boxes of hazel catkins are easily sent from the country, 
while the “palms” of willow are sold in the streets 
of towns just before Palm Sunday. 

The flowers of the hazel.—To begin with the hazel, 
which is a low-growing tree often seen in hedges. In 
the autumn we may note in addition to the ordinary 


"resting" buds, little dark, hard bodies like stiff, - 


scaly tassels, but upstanditig instead of hanging down. 
In February these tassels have altered both their 
position and their colour; they now hang downwards 
and have become a greenish-yellow colour, afterwards 
turning to primrose. Also the scales have become 
loosened, and each is seen to be somewhat triangular in 
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shape, and to form a shield'or hood under which little 
stamens are fastened: The tassel is, in fact, a collection 
Pollen ofa pollen-bearing flowers, and ihe over: 
Beatie hanging shicld or bract takes the plate 
BOTAS of the circle of coloured leaves that we saw 

in the hyacinth and celandine. A quantity 
of dry golden dust—the pollen—is shaken from the 
tassel, when ripe, by every puff of wind. Give the name 
“catkin,” a favourite word with children, especially 
if they are reminded that it means “ little cat,” “ kitten,” 


r 


FiG. 20.— HAZEL 

a- Pollen-bearing (staminate) catkins. 

$ Pistillate flowers wiih crimson stigmas. 

and can recognise the appropriateness of the name by 
the soft “feel” of the tassel. (The term “сайп # 
should be*limited to the long and generally pendulous 
flowers of one sex, that fall qff after their work is done.) 
It appears that there is no seed-vessel in the tassel. 
Where, then, are the seeds produced ? On the same 
branch with the catkin will be found, as we have said, 
tiny buds. But by March certain of these buds, not 
at first distinguishable from ordinary leaf buds, will 
show a tuft of crimson styles hanging out ix pu 
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summit. These are to be the seed-bearing flowers. 
The children have been told that-in order that plants 
` may produce fresh seed, pollen must be 


poera received into the seed-vessel. Here the 
recs seed-vessel is somewhat removed from 


the pollen. How does it reach the 
crimson stigmas which are waiting for it? A gentle 
shake, or even a movement of the breath, will show 
that the hazel depends on the wind. Some of the 
: dry loose pollen must certainly fall on 
Bellen the stigmas, from which it will reach the 
orne by E 
wind. . seed-vessel below. The children can see 
the advantage of these flowers appearing 
before the leaves, which would form innumerable 
Screens catching the pollen on their broad, rather coarse 
blades, where it would be wasted, * 
Nut-clusters.—It may be noticed how, thoueh the 
little crimson-tipped cone which is to form the seeds 
is found quite close to the branch, where it gains some 
protection during the winter, yet by September we find 
instead. cluster of nuts standing quite away from the 
parent branch. The crimson-tipped “bud” is really 
a “head” of flowers, and when the stimulus of the 
pollen has been received, branching takes place within, 
and the stalks which are to bear the nuts lengthen out, 
while leaves are formed on the same shoot. The cup of 
bracts which surrounds each nut is also leafy, and changes 
colour from green to brown like the ordinary leaves. 
illow catkins.—It will now be interesting to com- 
pare the hazel with the “ pussy willows” or palms. 
In the first place we find that the pollen-bearing and 
seed-bearing" flowers are even more widely separated 
than they were in the hazel, for they grow on different 
trees. The staminate flowers are specially soft and 
“ pussy "ike in March, when they are of a silvery- 
grey colour and enclosed in bfacts of a rich brown 
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colour, , which afterwards "fall off.  By-and-by the 
silvery colour gives’ place Чо golden, as the yellow-tipped 
stamens lengthen beyond the dense covering of grey 
hairs which protected them in their early stages. 


Fic. 21.—WfLLOW. 
Staminate flowers in Marct 


The geed-bearing flowers of the willow grow on 
Wider another tree. „Bach little vessel with its 
separation forked“ stigma stands off from a long 
of stami- spike. When the seed-vessels are ripe (in 
nate and June) the forked portion opens, each half 
pistillate curls back, and many light, silky seeds are 
flowers: throwa on the wind. (Fig. 22.) 

The wind helps tiie willow, as it helped the hazel, 
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but the willow has also the aid of bees, who may be 
seen and heard humming about the staminate flowers 
= for the sake of a sweet juice which they 
Willow find there. In any case a great quantity of 
MER pollen is wasted, but so much is produced 
E. that this does not matter. T ell the children 
i about “showers of sulphur” and “ golden 
ain,” of which country people tall, but which are really 
deposits of wind-borne pollen. 


Fic. 22 Fi 
FEMALE CATRIN OR WILLOW MALE CATKIN 
^ 3 Later stage. 


3125 


E 
OR WiLLOW 


Flowers on othtr trees.—On what other trees can we 
find flowers, and what kind of Aowers are they? The 
pupils of the more advanced classes studying botany as 
a science would render good service to the juniors by 
making a collection of dried Specimens of the incon- 
Spicuous flowers of common trees, and thus help the young 
eyes peering up into the branches that are so high above 
them. The flowers of the alder and elm come in March, 
of the ash in April-May, of the oak and beech in May. 
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‘The laburnum, horse-chestntit, and lime form admirable 
studies for town clfildren‘a little later on. 

Generalisatiens.—Gather up such generalisations as 
that (т) the flowers of many trees need not be attrac: 
tive to insects (though: they sometimes are) because 
they depend on the wind for transport of pollen; 
that (2) the loose, generally hanging catkins which bear 
the pollen are placed so high and poised so lightly that 
the wind shakes them easily ; that (3) the pollen has to 
be abundant because so much of it is wasted; that 
(4) the flowers usually appear at a time when the leaves 
are not all “out,” or before the foliage is dense, and also 
when the winds are very high, so that there is every 
chance of the pollen falling on the stigmas of the seed- 
bearing spike or cone, even though it be growing on 
another tree at a considerable distance. 

Buds on trees.—The attention may now be directed to 
the opening leaves, Remind the children that if seeds are 
to be provided, it 1s not enough that pollen should fall on 
the stigma. The seed-bearing organs needa good supply 


of food. ‘Call to their minds the nourishment packed 


-away in the seeds they planted, and How this stock 


supported the seedling. Our trees, therefore, must pro- 
duce leaves that these may produce, food, and so the 
buds open and their contents expand to the light. 
Method.—To explain the structure of a bud, the horse- 
chestnut is generally taken, and its size and accessibility 
make it yery suitable for study. But it is by no 
means desirable to let each child bestrew its desk with 
the mangled remains of a horse-chestnut 
Demon- bud, though this may be necessary at the 


strate wath botany stage. For the juniors it is better 
Brussels id dstout twigs of horse-chestnut 
sprout. to provide good sto 6: 


standing in water on а schoolroom table 
and let them watch and draw the various stages, 
especially noticing waat structures fall off, what other 


120 4 CYCLE OF NATURE STUDY 


structures expand, and in what position. The “make” 
of a bud can meanwhile be intérpreted by simply 
making a vertical section of a Brussels spróut. Each child 
can have one of these, and the plant with sprouts still in 
position on the stalk can be exhibited to the whole class. 

The outer leaves of the bud are the older and larger, 
- and they wrap round the inner ones so closely as to 
become quite bowl-shaped, instead of spreading out 
flat. The vertical section shows how the leaves all arise 
from the stem, the tissues of which are continuovs 
with the ribs that branch off from it to form the frame- 
work of the leaf. These. leaf-stalks come much more 
closely together at the top or growing-point, where 
we find the youngest, smallest, and palest leaves 
crowded together. 

Comparison with the horse-chestnut. —Turning "now 
to the horse-chestnut bud, we notice that it hae. more 
protection than was afforded to the Brussels sprout. It 
is sheathed in dark leathery scale-leaves which are 
arranged in pairs on opposite sides of the bud. These 
are erv;sticky, and glisten with resin. Let the children 


see how easily water runs from them; they form a’ 


waterproof coat for the buds within. When these 
fall back (they eventually drop away entirely), we see 
other scales, thinner in texture and green in colour, 
except at the tip, where they also are brown and sticky. 
Within these scales, the contents of the bud are pro- 
tected still further by pads of white downy hair, in the 
midst of which the bud looks like a baby's woollen 
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new specimen brought in by a child should be looked 
at. Such a twig should be iet in “water, which must 
be changed every three or four days, when the end of 
the twig exposed to the water should be sliced off. 
Tt will be interesting to the children to find what the 
strange twig will turn out to be when its leaves appear. 
The observations on the bulb (an underground bud) 
should be revived for the sake of comparison with these 
aérial buds, 

Handwork of various kinds can be used. Vernation 
can be easily illustrated by rolling or plaiting leaves 
cut out in paper, and each child should make its own 
set. With bits of clay it can represent the opening bud 
Structures, the result being regarded not as an art 
product but as an illustration. And permanent records 
in drawing or brushwork of the various Stages of twigs 
and leaves will be most valuable ій impressing the truth 
that plants being alive undergo changes and develop- 
ment—in other-words, may be the subject of biographies. 


CHAPTER XVI 
ANIMA]. FRIENDS IN FIELD AND FARM 


Ghildren and lambs.—There is something wanting in 
the education of a child who has not seen young lambs 
in a meadow. Yet many children only see the peace- 
able creatures of the fields as they are being. driven 
through crowded streets on their way to the shambles. 
Beneyolent people will often take poor school children 
to pantomimes during the winter; it is greatly to be 
wished, that these. of other philanthropists would set 
themselves the task of organising spring excursions in 
April—the month of young things—so that the little 
ones might realise the scenery of “ Bo-Peep " or “ Mary 
had a littfe lamb” qpart from limelights or the pags 
of the school primer, and, from the seeing of theinown 
eyes, might supply a commentary on Tennyson's “May 
Queen " and a wealth of other nature poetry. 

The poet-artist Blake has well pictured the delight 
and almost awed wonder of the child eyeing the lamb, 
and asking “ Little lamb, who made thee? Dost thou 
know who made thes?” The insight of that strange 
and childslike genius hos seized upon the explanation of 
this interest. “Ia child and thou a lamb.” The Jamb 
unconsciously provides to the child's mind a mirror 
of his own playfulness, innocence, and trust. The 
relationship of mother and child, the keeping close to the 
dam, is a picture of hissown dependence which is better 
observed in the lamb or calf than in the less sightly 
blind and helpless puppies and kittens which provide the —.- 
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commonest analogies to infancy within the compass of 
“the child's own home. Let him observe how each lamb 
knows its own mother, though all the sleep seem alike, 
and also “ ће mother sheep’s call to her lamb, and the 
lamb’s answering, each knowing the voice of the other 
and running wildly in search of the direction of the 
sound in the midst of other ‘Baas’ which to our 
ears are exactly like the cries of this particular mother 
and child.” . E 

Habits of sheep—Certain characters may be noticed 
by all but the very little children as they watch sheep 
feeding either in country meadows or in the parks of 
big towns. The sheep not only like to liye in flocks, 
but they like to be quite close to one another, and 
when they move through a gap in a hedge or through 
a gate they will pass one behind the other in the docile 
way which has become proverbial. Teach the words 
"ram" and “ewe,” but note that sometimes ewes 
as well as rams are found with horns. From their 
Bible stories: and other stories of primitive times the 


. children, will know that sheep once led а much freer life, 


and they can be told that these animals, like men, had a 
“ long ago > period when they were wild and masterless, 
living mostly in.hilly and mountainous regions. 
an advantage to them when rovin 
wild state to trust to some old 
flock to lead them out’ of the range of wolves, lions, or 
bears, or to place$ where better pasture could be found 
and ‘this habit persists even now. ' ў 
The wool of the sheep fliffers from the hair of the 
horse or cow, and a good sequel to a visit to a field with 
The wool, Sheep is an observation or “ object ” lesson 
in which each child is provided with a frag- 

ment of wool as it comes from the animal and finds 
out by experiments and guesses what has to be done to it 
before it can be made into flannel’or any similar material. 
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The child can separate the fibres of the wool and 
notice their greasinéss, which accounts for the peculiar’ 
warm, though rot unpleasant, odour one observes as ong 
passes through a flock of sheep, and which also serves to 
repel rain. The teacher can describe the washing of 
the sheep and the shearing of the fleeces. The twist- 
ableness of the fibres will delight the children, and they 
can be led to suggest how they must be treated to make 
yarn, and how the yarn can be made into a tissue. In 


some Kindergartens and preparatory classes children _ 


make little wooden looms for themselves and weave 
woollen yarn upon them, thus getting an insight into 
the conditions of primitive industry and travelling 
along the same path from experiment to industrial 
art by which the race has travelled to the present, 
incidentally learning also that in order to make use of 
the products of Natüre man has to study their special 
qualities and treat them accordingly. 

Adaptations for eating.— To go back to the feeding 
sheep out of doors, the children will see that their 
mode of eating is different from ours. They live chiefly 
on grass and short herbage, which they crop avery 
closely, though in tlre winter this is helped out by 
swedes (a large kind of turnip) and similar food. It is 
not necessary for them to have the sharp tearing teeth 
(canine) which the children have been accustomed to 
see in cats and dogs, and which they themselves possess 
in a less marked degree. Dentition is, of. course, an 
important factor in classifying mammals; but we can 
be content to let the chijdren notice at this stage, 
unless a clean, dry’ skull is ayailable, that the sheep 
does not cut through the grass on which it feeds, 
but grasps it between its lower cutting teeth and 
& hard ай which takes the place of tech in the 
upper jew, and then gives a tug m order to pull it off. 


Then ip may be seen moving ifs jaws from side to side, " 
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not up and down as we dÖ : it is grinding the, food on 
the flat-crowned teeth in the cheék. But the sheep 
does not chew its food directly it has keen bitten off ; 
if is swallowed at once, while the creature keeps on 
eating. But afterwards the swallowed food is brought 
back to the mouth and chewed at leisure (chewing the 
cud). Tell the elder children about the four stomachs 
of these ruminating animals—two of which are merely 
pouches to hold the food until a convenient time comes 
for chewing. Explain this also by reference to the old 
times when wild sheep, in fear of large beasts of prey, 
would snatch a hasty meal on the lower grass-lands 
and thén depart to safer places among the hills where 

they might digest it in peace. "m р 

Adaptation of fect.—The long legs of ‘the lamb will 
certainly be noticed, as also those of the calf or 4oal. 
Young children are puzzled as to Why the legs appear 
shorter as the creature grows older. “Try to make them 
understand that the limbs grow faster than the body 
at first; but that afterwards the body grows, so that 
„there js, not such an apparent contrast. "A sheep's 
toot may bë watched in the field, and a specimen 
obtained from a museum in order:that the children may 
see that the “foot” is really the points or tips of two 
" toes cased in a very hard substance like 
re our nails—but stronger. The portion of the 
limbs, limb corresponding with our shoulder or 
thigh ‘is under the wool, where is also 
the eibow or knee-joint. The joint seen in 4he leg of 
the animal as it stands is really our ankle (or wrist), 
The and all below that is*the foot (or hand) 
socalled 18150 from the ground. . Above the two 
‘cloven Cased toes may be seen the remains of two 
hoof.” other toes which are not used. Teach the 
term "cloven hoof,” given on account of 
the cut or cloyen appearance ofthe foot: but insist 
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on the presence of the feo? distinct toes, in order to- 
emphasise the differtuce Between the various families of” 
ungulate or hosfed animals. Notice that the creature 
moves on the tips of its toes ; this gives it much more 
lightness, especially in climbing on its native hills, than 
would be ‘possible to a creature walking on its soles, as 
men and bears do. Let them notice how, if alarmed, a 
sheep will strike the ground with its front feet. A rabbit 
makes a similar^signal with its hind feet. 

Comparison with deer—Comparisons can now be 
made with other hoofed animals the children are likely 
to see. Deer are kept in the municipal parks outside 
most large towns, дг in enclosures in urban“ parks. 
They resemble the sheep in having a “ cloven hoof س‎ 
i.e two toes with hard casing, and in chewing the cud. 
But dhe so-called horns of the deer (the stag only has 
them) should be called by their true name—antlers ; 

Me they dle different from the horns of the 
Aner „ cow or sheep in that they are formed 
istin- $ 
guished throughout of lifeless. bone, and are shed 
from horns.” every Spring, when new ones take their _ 
place. At first they look like Tittle velyety 
knobs ; but they rapidly grow and branch into a new 
pair, which is more branched than the pair it replaced. 
Thus the age of a stag is indicated by its antlers. The 
children are not likely to hear the clashing of the antlers 
of fighting stags which make such a terrifying sound in 
the still autumn woodlands ; but they can he told that 
the antlers are used as weapons when the creatures are 
wild. 
The cow: also an even-toed ruminant.— The mild-eyed 
domestic cow is a ruminant also, and, like the sheep, has 
a pad in place of the upper cutting teeth. Notice how 
the cow uses her tongue when she eats. Give the 
children the questiop so time-honoured as a “ catch "^ in 
observation, “ At which end does the cow begin to get 
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- up from the ground?" She has a cloven hoof—i.e. 
“two toes. Нег horns are not'wrinkled like those of the 
sheep, but smooth, and they do not fall off, in which 
they resemble those of the sheep, goat, and antelope. Ё 
They are hollow cases enclosing a bony core. 

The goat and its value—It is worth while for 
economic reasons drawing the attention of the children 
to the goat, and telling them of its value as a minor 
dairy animal. They will see its coüsinship to the 
sheep ; but its greater restlessness and leapin g movements 
make it a more interesting pet, and, unlike the sheep, 
it will thrive in the paved yards and courts of towns. 
Mr. C. $. Cornish, the late well-known writer on animals, 
says: “In parts of New York the city-kept goats are 
said to flourish on the paste-daubed paper of the adver- 
tisements which they nibble from the hoardings, It 
is beyond doubt that these hardy creatures are exactly 
suited for living in large towns. ‘Bricks and mortar 
and paving-stones exhilarate them. Their spirit$ rise 
in proportion. to what we should consider tlie depressing 

nature of their surroundings, They love torbe tethered 

on a commén, with scanty grass' and a stock of furze- 
bushes to nibble. A deserted brick-field, with plenty 
of broken drain-tiles, rubbish-heaps, and weeds, pleases 
them still better. . . . Not even the pig has so varied a 
diet as the goat.” 

The pig: an evefi-toed non-ruminant.—The pig 
does not ruminate like the sheep, goat, ox, and deer, 
but, like them, it is a hoofed animal, and has an even 
number of toes—four. Itsthird and fourth toes are large 
and rest on the ground, wllile the second and fifth are 
very much smaller, though distinctly hoofed—so that 
the four toes can be clearly made out. The thumb is 
absent. The snout with its broad disc has not so 
much work to do as in the days when swine were wild 
in the woods, Or were Qriven im herds by Swineherds, 
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such as Scott's Gurth in “Ivanhoe,” to dig for roots 
and for buried nuts, and its function must be explained 
by description of these ancestral habits. : 

The horse: an odd-toed, hoofed animal— The horse 
and the donkey are odd-toed, hoofed creatures. The 
knee of the horse, of course, corresponds with our 
wrist, and the hock with our ankle. The whole of the 
Comparison limb below these joints is the middle finger 


with of биг hand or the middle toe of our foot, 
human and the hoof is the protected tip of this 
limbs, finger or toc. The hoof is broader in the 


front than in the hind limb. To prevent injury from 
nails, sharp stones, dnd hedge cuttings, we still’ further 
protect the hoof by an iron shoe; but this process, if 
the blacksmith is careful, does not hurt the creature, 
because, like our nails, the hoof has no nerves. The 
horse has six broad*sharp cutting teeth in the front 
ofeach jaw, and there is a long space between these 
and the cheek teeth, into which the bit is fitted. 

Town teachers often lament that they have not 
enough material for Nature study, but Mr. Cornish 
has pointed out that the immense population of horses 
in London includes all sorts and conditions, each fitted 
to some special work, and he cites a, very interesting 
book, “ The Horse World of London” (Religious Tract 
Society), by Mr. W. J. Gordon, which would be a mine 
of interest for a teacher with a class of lively boys. 
There is yet time before the motor industries drive 
' m from, the streets to make fuller acquaintance with 

ıe animal who has done more than any other to bring 

en into civilising relations one with another. 
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CHAPTER XVII 


GOLDFISH AND TADPOLES 


Ir takes more than an ordinary effort of imagination 
to realise the conditions of life in an element other 

than our own ; but the attempt has always 
ipe eh been a fascinating oné alike to fiction and 
to science. There is no doubt that a great 
part of a child’s delight in watching fish in a brook or 
pond lies in the pleasant shock of finding creatures 
living apparently very happily in a medium. which 
would be impossible for himself. Kingsley, as we all 
know, has made use of this incongruity in-his delightful 
" Water Babies,” and one of Froebel's best song-games 
Чек &Че children deals with the same theme. The 
love of watching Water seems to be a primitive instinct, 
and it is this feeling in childrea which makes a visit 
to a pond or stream, or even the keeping of an aquarium, 
Study of an invariable success so far as their interest 
pond life. 15 concerned. Now, an ordinary pond is 

a whole world in itself; its flora and fauna 
on margin, surface, and in depths will yield material 
for years of study. But with young children one 
must choose objects that are fairly large, easily accessible 
for continued observation, and Such as make some 
specially striking appeal to the senses. Tt would not 
be advisable, for instance, to try to begin the study 
of pond life with the water-boatman, interesting as 
it is to more advanced pupils. All improvement in 
observation, it must be remembered, depends upon 


of water. 
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the recognition of still finer dnd finer differences of form, 
and upon the gradual interpretation of these differences 
in the light of the precepts and general notions that 
have already been gained. 

Starting-point: “What is a fish?’’—Children are 
in the habit of describing all water creatures com- 
pendiously as “fish.” As a beginning, therefore, it will 


"be well for them to learn what are the characters of 


a fish, that tey may test other "finds" by this 
standard. 

Unless, therefore, they are fortunate enough to 
live near a fish-stocked stream or pool, it is well to let 
them observe goldfish in a bowl, aquarium, tank; or tub. 
(In preparing a home for fish, care should be taken 
to give them a clean, sandy, gravelly floor, pieces of 
stone arranged so as to form hiding-places, and water- 
weed to assist aération of the water.) The children 
wil notice how easily the water parts before the doubly 
wedge- shaped body of the fish, and how the creature 
moves its tail and other fins in swimming. *Let them try 

to count the fins on the goldfish ap? then- 
The fins compare with a herring. Let them draw 
ands both these fish and also notice others lying 
` on the fishmonger's slabs. - There is the big 
tail fin, a fin on the back, another on the belly towards 
the tail. These are odd fins, but in addition to these 
there are two pairs of fins which correspond with the 
arms and legs of the higher backboned animals. In the 
case of any fish observed, let them notice such details 
as the size of the scales and.the number of rays in the 
fins, as well as its colouring. 

The following extract from the excellent little hand- 
book sold for a penny at the Stepney Borough Museums 
and at the Horniman Museum (London County Council) 
gives very simply сап account of the fin movements 


of a fish, which may be useful to teachers. “ Fish swim 
B lac * K2 
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chiefly by the tail, which is used in a sculling manner. 
The dorsal or back and the anal fins are used to main- 
tain the upright position of the fish in tne water when 
moving slowly, acting in the same way às a boat's 
keel The front or pectoral pair of fins is used in 
several ways; as oars, when quickly swimming; as 
steering oars, by using one side only at a. time, whilst 
the opposite is kept close against the side of the body ; 
or in assisting the fish to ascend or descend, by simply 
maintaining certain angles whilst the fish swims by. 
means of its tail. The ventral pair of fins varies in 
position, and is mainly used for balancing. All these 
motions may be seen by watching the fish in an 
aquarium. When the fish is swimming ravidly, both 
the paired fins are held close to the body Ар order not 
to impede progress by any projection," — ^ € 
The goldfish does not need constantly to come to the 
surface, as we should wish to do, in order to breathe.. The 
5, Sills of a herring can be shown and the 
Boe ae children can see how it is possible for the 
ES water to pass through thé mouth into the 
gilt chamber (insert a skewer). Ней we find fringes 
or brushes hanging down so that the water washes over 
them. Near tke surface of the filaments of the brushes 
are tiny blood-vessels, and the wat ives up to them 
the air dissolved in it, Then it. es out through 
slits in the cover of the gills just behind the head. 
So that we may say that a fish is a backboned creature 
whose limbs take the form cf fins and who breathes 
air through gills instead of through lungs. The teacher 
can add that its blood is much colder than OUIS, So that 
it can live in water without discomfort, 
Tadpoles—After the goldfish a tadpole is perhaps 
the simplest subject for a school aquarium, and it has 
the advantage of! being specially instructive as an 
example of metamorphosis, of change and transforma- 
* Г 
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tion tq meet vary ing conditions. The tadpoles can 
be seen wriggling about in almost any pond or ditch 
from March onwards, and the children will almost 
certainly, on a first encounter; hail them as fish. With 
a net improvised from muslin slung from a bit of wire 
bent into a ring and fastened to a handle, we can catch 
the spawn that is seen floating on the surface of the 
ponds and thus secure a supply of tadpoles from the 
earliest stage. (Any naturalist will procure them for _ 
the centrally urban teacher.) If there is no aquarium, 
the spawn can be placed in a small tub, or even in a _ 
pie-dish, but care should be taken to have also а plentiful 
supply of green weed (anacharis is extremely common). 
The spawn consists of .a large number of tiny round 
The eg, bodies lying together in a mass, but “ spaced 
stage. out" from one another by a glassy enve- 

lope. The children can be told that these 
eggs were laid by the mother. frog in the pond, and that 
afterwards both she and the father frog departed to 
dry land, leaving their offspring to take ‘care of them- 
selves. It seems to be a rule that creatures whe have 
very large families give themselves very little trouble 
over their education, and herein the frog resembles the 
fish. - 

The children can compare with the robin and the 
rook, whose small families were. satisfactorily launched 
infe) But Mother Nature. has made. "up to these little 
creatures for the neglect ( of their proper parents. The 
jelly-like bag, in the first place, protects the eggs from 
water-haunting birds and other creatures on the look- 
out for a meal, who find that the slimy mass only slips 
away from their open mouths. Notice, too, how it 
acts as a float to keep the eggs exposed to the light, 
warmth, and air, yet without crowding them one 
against the other. > There are. us numbers of them, 
because Gera Een few only AN survive шы perils 
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of the pond when they are once hatched, and. Nature 
provides a large margin to allow for these accidents. 
At first each little egg is partly black, partly white, 
but in about four days the whole of the egg is black, 
and its shape is now a long oval, or rather a sphere with 
a streamer. Within the lengthened egg may be seen 
forming the head, body, and tail. In about two weeks 
the jelly-like covering bursts and a tiny, black creature, 
all head and tail, comes out. It is fish- 
ane Hee like in its ways, to be Sure, but it has 
no fins; it wriggles about in the water by 
swift jerks of its tail. It hasno Scales ; on the contrary, 
its body is very smooth and soft. It may be seen with 
з group of its brothers fastened by its head (which 15 
provided with a kind of sucker) to a water-weed or to 
the side of the aquarium. It is not eating, howéver, 
for it has not yet a mouth, and is only nourished by 
food it has within its own body (the yolk of the egg), 
though it is thought that it may absorb food through 
the sucker. - By-and-by the members of this black 
рип become more active ; they now have mouths 
of their own and move about feeding greedily on the 
water-weeds. In an aquarium this diet must soon be 
supplemented by bits of bread, dead fish; and dead 
Worm. The young ones will be seen to have little 
brush-like bodies Standing out at the side of the head. 
These are gills like those of a fish, but uncovered H 
presently a fold grows over them so that they are no 
longer seen. " 0 
_ The tadpole is now morc than an inch long and still 
looks like a fish with a broad tail for its size, But by- 
and-by little knobs show themselves at the 
appearance part where the tail appears to join on to 
the body, and these are seen to grow 
into limbs; but they are not fins, fór they are jointed, 
and within a week toes appear at thé ends, (The 
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tadpole is now about two months cld.) These are the 
hind limbs of the future frog, and’ as they are twice as 
long as the front legs of the grown aninîal, so they are 
tbe first to appear and are the most conspicuous. The 
front limbs are at first hidden under the fold which 
covers the gills, but now these also come through. 
The eyes, which formerly were sunk in the head, now 
appear on the surface, and the mouth becomes larger. 
A) The tadpole may be seen rising to the 
DIM surface of the. water and taking in air as 
stage, a frog does, for its true lungs are forming. 
As the legs grow, so that they can be used 
in swimming, the tail gradually Shrinks, for it is being 
absorbed into the substance of the body—a useful 
arrangement—since at this stage the tadpole has very 
little appetite. Now is the time to provide an island 
or a grassy margin in the aquariim on which it may 
‘come forth, for our unprotected ' pond-baby, after 
passing through its fish-like infancy, is now a fully- 
formed frog.- A series of dated drawings made by the 
children will show its life history up to this stage. In 
the next chapter we shall study its new way of life. 
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CHAPTER XVIII 


THE FROG AND ITS RELATIONS 


The frog a terrestrial animal— We have seen that our 
unprotected pond-baby, the tadpole, is not so helpless 
as one might suppose, considering the behaviour of its 
parents. To compensate for the want of their*care, it 
has a shape and breathing organs which enable it to 
live in the water, and here, also, it can find its food. 
Buteit is not intended to be a water-creature all its life, 
and when it become? a fully-formed frog it migrates to 
thé Jand. It likes to live near the water in moist grass 
along the shores of ponds or streams, and it will plunge 
into the water when alarmed, or when it wishes to cool 
L its skin. It hides in the mud at the 
Love ot bottom of ponds in the winter, and in, the 
places, spring its eggs are laid in ponds and ditches. 

But during the period of the year when it 
is active, we shall find that it is a terrestrial animal, 
and it is cruel to try to keep a frog in an aquarium where 
there is no platform for it to rest upon. It is also cruel 
to keep a frog in a dry place, for it suffers much if its 
moist skin becomes paxched. It is better to move it 
to a terrarium gr box with, glass sides and perforated 
zinc cover, the floor of which is composed of earth and 
sand, with tufts of fresh grass, some big stones for hiding, 
Food and a pannikin of water. It must be fed 
б with dive worms, earwigs, ог slugs, for 
motionless prey does not seem to arrest its attention. 
But the frog also likes flies, which are not so easily 
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„supplied, and, on the whole, it seems butter in ordinary 


cases to keep it under observation for a day or two 


_ only. Then it will be kinder to take it to the water's 


edge, unless, indeed, its owners have a garden with 
moist sheltering-places available, where it will be ex- 
tremely useful in keeping down garden pests, and can 
generally be caught, when wanted, during the summer. 
The full-grown frog is as interesting in its way as the 
tadpole. Some children will affect not to like the feel’ 
of its cold, smooth, moist skin; but they shouldbe 
reconciled to this by being told that it helps the frog 
to breathe. Its colour is greenish-brown and very 
5 indefinite ; but therein lies its interest; for 
DIS it varies in tint according to whether the 
creature is squatting in the grass, when green pre- 
dominates, or whether it is moving over the clay at the 
water-side, when it is brown. This is evidently a great 
advantage to the frog, for its soft body is quite defence- 
less; it has no weapons, not even the offensive juice 
secreted by its cousin, the toad. The jump of the frog, 
whereby he escapes from his enemies when disturbed, 
always amuses children; let them notice how powerful 
are the hind legs which perform the movement. The 
Limbs. toes are webbed to help in swimming, 
when the animal, who, as we have said, 

haunts the water-side, plunges for safety into the 
water itself. It is the great length of the hind limbs 
which gives the frog such a curious humped appearance 
when it is squatting (p.135). The front feet are smaller, 
Tongue and the toes are not webbed. Tf the frog can 
ү be watched while feeding, the children will 
perhaps see the curious movement of its tongue. It is 
fastened to the bottom of the mouth in front, and it is 
thrust out so rapidly as to be almost invisible, This 
occurs when the meal consists of a ‘small creature, such 
as a beetle. Directly the prey moves, the tongue darts 
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forward, Its йр 1] provided With a sticky fluid, so, 
that the creature is glued, as it were, to it. Large prey, 
such as worms and slugs, are grasped by the jaws. The 
eyes stand out from its head, as do also, to some exterit, 
the nostrils ; this is a great advantage when the frog is 
swimming, for it can thus both see and breathe while 
the rest of the body is under water. The breathing of 
the frog is interesting. It breathes through its nostrils, 
keeping its mouth shut, and the throat is seen to swell 
as the air comes in, and to sink as it is breathed out 
again, 

During the winter, when insects and slugs are not to 
be had, the frog would die of famine if it did nót adopt 
wi the device of many creatures in like case 
PN and hibernate. A number of them will 

y huddle together for warmth in the mud at 
the bottom of a pond or in drain-pipes used on the farm. 
Anyone who keeps a frog as a garden pet must expect 
to lose sight of it for this part of the year. No food is 
needed, for the creature is not active, and sufficient air 
is obtained through the pores of the skin. The fog is 
а cold-blooded creature, and this amount of exposure 
does not hurt it. 4 . 

Comparison with the toad.— The frog is often confused 
with the toad, and it is worth while making clear the 
difference, The frog’s skin is smooth, whereas that 
of the toad is thick, and studded with bosses or warts. 
It is from the skin of the head that a substance is 
secreted which has caused the toad to be described as 
venomous, and, indeed, a dog sometimes suffers very 
much after seizing a’ toad with its mouth. We must not 
forget to follow, Shakespeare in making the children 
notice its beautiful eyes. Perhaps it was the con- 
junction of these fine eyes, with its awkward body 
and “ venomous ”- skin, which caused the toad for so 
many ages to be regarded as an uncanny creature a 
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companion of witches, or a witch in dis;uise, Now the 
tables are turned, and Dr. Hodge, in “ Nature Study 
and Life,” urges American children, almóst as a patriotic 
‘duty, to keep toads as pets in order to reduce the insect 
swarms which play such havoc with the food of the 
people. English children, too, should be told never to 
kill a toad, for the same reason. 
Habits of the Toad.—The toad cannot jump like the 
frog, for his legs are shorter, his body heavier, and the 
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hind legs are not nearly so large in proportion to the 
front. He “  swaggers ” alongs as Mr. Phil, Robinson 
Says, with his elbows out, like a dandy. ‘Shelley calls 
him the“ slow soft toad,” and, indeed, he cannot hop 
more than about three inches. He hides during the 
day in moist, cool places, and comes out to feed chiefly 
in the evening. The mother toad lays her eggs in 
Topes of jelly, not in masses like the frog. The toad- 
tadpoles pass through the same Stages as the frog. 
TUN а у ` 
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Both parents mel back to'land and stay there; the 
toad is muh more оба land animal than the frog, Я 

The newt.—Another creature which is a puzzle to 
children, both as to the category to which it belongs and 
as to its mode of life, is the newt or eft. It is easily 
found in ponds by country children during spring and 
summer, but it need not be a stranger to a town child. 
The writer, on visiting the Nature Study Museum in 
the Borough of Stepney—a disused mortuary which 


FIG. 27.—MALE AND FEMALE OF Common NEWT. 


has been converted into a fairy-land for children—was 
escorted to the features of the exhibits by a fellow- 
visitor, a small boy of tqn, who, after the close of 
afternoon school, had come in to look at his particular 
pets. He seemed to take a special pride in the newt, 
which was lying contentedly on the rock peninsula 
which jutted outintoits pool. The Horniman Museum, 
in South London, also has a gallery specially devoted to 
vivaria and aquarias and it is to be hoped that other 
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local museums will shortly follow these good examples. 

"Stuffed creatures, however ‘well -arranzed, "ean never 
have the charm of creatures living tHeir life in sur- 
roundings which simulate their own homes. 

The newt has had a watery career, resembling that 
Distinction of the frog or toad tadpole ; but, unlike 
from toad ‘hem, it has not lost its tail, which is 
or frog. large, flat, and very useful for swimming. 

Its legs are short, and it cannot leap at all, 

If the children have seen lizards, they mayYat first 
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think that the newt js a lizard, because of its elongated 
body and short legs. Remind them that lizards are 
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CHAPTER XIX 
BIRDS OF SUMMER—SWALLOWS, MARTINS, AND SWIFTS 


The swallow. The beauty of its motion.—The first 
swallow-flight seen by a town child who has only read 
or heard of it is a memorable event, perhaps for the 
whole ef life. And the return of the swallows in spring 
is a red-letter day in the bird calendar of the country 
child. The fascination which a child feels in watching 
the evolutions of swallows skimming over the surface 
of a pool is, no doubt, due partly to an instinctive love 
of motion as such, and partly alsc to the unconscious 
_ esthetic appreciation of the beauty of the quick turns 
and ever-changing curves against the quiet horizontal 
plane of the water. By standing quite still, the child 
may get a flearer view of the créature as it wheels past 
B him. Then he should notice the sharply 
eauty of А QUERY iu 4 д 
form and Pointed “streamers of the forked tail 
colour. and the row of white spots above these 
drawn-out tips. The colour of the back 
and throat, which semed at a distance to be black, is 
now seen to be purple, with chestnut on the head and 
throat. There is a belt of blye across the breast, and 
below this the plumage is creamy white (p. 147). 
Adaptations for getting а living—The question 
“ What is it doing ?” inevitably comes, and the reason 
of these incessant movements mist be explained. 
Whereas the robin hopped about the ground and the 
rook poked into tbe soil, both in search of creatures 
living in or quite close to the earth, the swallow skims 
o 
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hither and thiher? becausé its food consists of small 
insects Which jive in the air above the surface of thé 
ground or thé water. It very rarely alights to pick 
them up. The rook, as we saw, had a bill specially 
fitted for boring in the soil; the swallow, on the other 
hand, has a soft bill, not in the least fit for boring, and 
a mouth with a very wide “gape.” It flies with its 
wide mouth open nearly to the eyes, so as to snap at) 
the insect withéut loss of a moment, and the snapping 
is performed so quickly that we cannot see it. It has 
an enormous appetite, as is natural when one considers 
how very much energy it must, exert in its incessant 
movements. As 1° flies, it cries “ Twit, twit,’ but 
when it is greeting another swallow it says “ Tit, 
tit, tit" Besides the well-known twitter, the male 
bird has a very sweet song, which we can hear sometimes 
in summer as he petches on a roof or the top of a post. 
Swallows do not care to explore trees, for their long 
slender wings and tail-tips would suffer by brushing 
through the leaves. Their feet are so small and weak 
that they walk with difficulty; this is why they so 
seldom alight on the ground. 

The nest.—The nest is made of mud, which the bird 
collects with its beak from the edges of puddles, pools, 
and streams. It carries the mud in its mouth in little 
balls, and brings it to the chosen spot. This is almost 
always under cover—the ledge of a chimney, or the 
beams supporting the roof of a barn or shed, are favourite 
sites (fig. 29, p. 146). The bird clings on to the wall or ledge 
with its little weak feet, and daubs on the mud so as to 
make a half-cup, open at the top, its base resting on the 
ledge and its side cemented to the upright wall or joist. 
Just as builders put hair into mortar to hold it together, 


so the swallows bind their mud with bits of straw, hay, and - 


hair, &c., if they can get them. Then, for comfort’s sake, _ 
the nest is lined with grass and feathers. Three or four 
| 8 L 
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pairs like to build together in'or again[t th jane chimney 
or barn. The swallow, like the rook, priers té return 
to the same nesting-place every year, an | builds a new 
nest near its old one. The young are fed on insects, 
and when they are old enough they seem to receive 
lessons, first in perching, then in flying, and then in 
catching their food. 
» Autumn journey.—Unlike our ordinary song-birds, 
which moult in thickets during the latter part of the 
- summer, the swallows are active all the time they are 
with us, and only moult while absent in the winter. When 
insects fail, swallows congregate in large flocks, for the 
time has come for their departure tb North Africa. We 
can see them sitting and twittering to one another on the 
telegraph wires or on the roofs of barns. Perhaps they 
are arranging the details of their southward journey. 
The mystery of their finding theit way across Europe 
and back again has long been a puzzle which is only re- 
stated and not explained by using the word “ instinct." 
It is thought hat they find their way by remembered 
landmarks descried from their lofty height, and that the 
old ones of the flock are the guides in successive seasons. 
Tt must be remembered that they need cross only com- 
paratively narrow seas, and have very keen powers of 
Sight. When the hot, dry winds return in the summer 
of North Africa, and insect life suffers as much as it 
suffers from a northern winter, the swallows come back 
to us again, for by this time there is plenty of the food 
they want. 2 
The house-martin, or eaye-swallow.— The cousins of 
the swallows are the house-martins. They can be 
distinguished from the chimney-swallow by having no 
colour about the white breast, and a white patch across 
the top of the tail. Perhaps the children may have 
-heard the story of St, Martin, who gave his cloak to a 
beggar. According to the legend, the white patch 
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protected by the caves, and’ from tie do tstep or open 
window one may often see the heads о е little ones 
filling up the space between. The house-sparrow is an 
enemy of the house-martin, and will frequently turn 
a pair out of their finished nest. The cottage people 
try to shoot the sparrows to prevent this, for apart 
from their sympathy with the rightful owners of the 
nest, they know that martins under the eaves mean less 
trouble from gnats and midges during the summer, 
The house-martins are even more sociable than the 
chimney-swallows, and many pairs will build their nests 
under one roof, D 

The sind-martin, The nest in a tunnel—The sand- 
martin is a brownish bird, and therefore is easily dis- 


tinguished from its relatives, the swallow and house- 
à 


martin. In the nesting-time we see it flying in епа 


: Fór this little creature 
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is a most devoted parent, and though we cannot 
ut suppose that, like all birds, it "loves air, yet to 
ensure the safety of its children it actually burrows 
P € a tunnel which is often 3 feet long, and 
f › 
y e 5 6 feet. These holes slope upwards from 
2 EX nl ү» ү tá 
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the opening 0 tle nest, to that any moisture which 
may fifd its yay into thé tunnel is drained away. Tlie 
bird has no (ool but its beak, which, though small, is 
strong and shaped like a wedge. Like the swallow, it 
clings with its little feet to the side of the quarry or 
railway cutting where it is scratching. In passing such 
a spot, we notice how many of these little holes are seen 
together, for the sand-martin is particularly fond of 
having his feHows about him. Sometimes twenty or 
thirty openings can be counted in the side of one gravel- 
pit. Each of these little tunnels has at its farther end 
a rough nest of dry grass and rootlets, where the eggs 
are laid and the young brought up. The nest is very 
loosely fashioned, for obviously the tunnel itself isa sufi- 
cient protection, and a soft bed is all that is necessary. 
“aSwifts—The swift, though it is somewhat like the 
swallows and martins, is not a very near relative. Its 
colour is almost entirely black, and it has a very long, 
slender wing and a forked tail, The old thyme, 


The big black swift you’re sure to know, 
Shaped like an arrow in a bow, s 


gives a very good reminder of its shape. The ends of 
the bow are the tips of the long black wings, and the 
hinder or feathered part of the arrow is the tail, which 
is not so deeply forked as that of the swallow. 

Their flights in the high air——Swifts are high-flying 
creatures ; they live upon those insects that haunt the 
upper regions of the air. and accordingly they make their 
nests in lofty places like church towers. Before they 
take their flight forthe winter, we may see them wheeling 
round and round the tower, and hear them shrilly 
Screaming ““Squee! Squee!” They do not Sing. 
These gatherings resemble the conferences of the 
‘swallows, and perhaps the purpose is the same—to 
arrange the details gf the long journey that is before 
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them. They fly much fastef even thin ще Swallow, and 
their name well marks their chièf distincti n among birds. 
It may be convenient to give approximate times 
when the children should look out for the coming and 
going of these birds. 
E The swallow comes about the middle of April, and 
leaves towards the end of September. The house- 
martin comes usually a little later than the Swallow, 
and also leaves somewhat later Tie sand-martin 
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° 
comes in mid-April (rather before the Swallow), and 
leaves in October. The swift comes later than any of 
these—at the end of April or beginning of May, and 
leaves earlier (before the end of August). 

Aids to interest—Let the children see pictures of 
each of these birds in a characteristic attitude and 
haunt. Make the story of their Start, and their passage 
actoss Europe, as vivid as possible. ? 

When raindrops bubble in the pool 
Upon the roof the swallows hold 
Their gatherings like а noisy school i 
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CHAPTER XX 
THE PLANTS OF THE HEDGEROW 


The festival of the May—Some schools have tried 
. to revive the ancient festival of May Day, but there 
is often something theatrical in „the effect produced. 
The promoters have perhaps overlooked the fact that 
owing to the introduction of the “New Style" in 
our calendars, the rst of May falls eleven days earlier 
than it used todo. The old Hitchin May song runs 


A branch of May we have brought to you, 
And at your door it stands B = 

It is but а sprout, but it's well budded out 
By the work of our Lord's Hands, 


“It is but a sprout” even on the Irth, for the date 
of the full blossoming of may, called also. whitethorn 
and hawthorn, is a little later—the I3th or I4th. A 
mid-May festival might conceivably be less of an 
artificial indoor pageant than 0 
at all events, the blossoming of the hawthorn might 
well be the occasion of a half-holiday Spent in a walk 
along a hedgerow. For the hawthorn 
bration: it is the characteristic tree 


tewill grow to the height of twenty 
seldom allowed to do SO. For if it 
TRE 
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grows to its full height it loses its value as a hedge- 
tree, since so uch of the sap goes towards the growing 
points above that the growth of the lower buds is 
arrested, and bare spaces are left between the stenys 
through which intruders, human and beasts, might 
creep. So the tree is more often reduced to a bush. 
This is done partly by forcibly turning some of the 
shoots in towards the hedge and also by lopping and 
“trimming " orf both sides of it. Then the buds which 
haye Jain dormant have an extra food supply and they 
accordingly lengthen out, filing the gaps between 
one tree and the next. Its thorns make it very useful 
as a barrier, and moreover it grows easily and quickly. 
If we want to enclose a plot of ground or fill up a gap 


inan existing hedge we can plant a cutting of hawthorn. 


rhe cuttings are “quick” or living; they will form 
roots at the base of "their stems and soon become the 
“Tiomely, quickset hedge " of which Tennyson speaks. 
Теб the children notice the peculiar branching of 
the hawthorn, how, when they are gathéring “ may,” 
they will find short twigs on the lower part of the branch 
and much longer twigs straggling off near the summit. 
Let them feel the thorns and try to detach 
Haw-thorns them, comparing them with the prickle 
bramble O a neighbouring bramble. The prickle 
prickles, Of the bramble Or, of wild rose can be 
pulled off; the spines of the hawthorn 
resist, In the angle between the thorn and the.stem 
they will find a tiny bud; this shows us that the thorn 
is really a branch and not merely a growth from the 
surface, like the bramble or wild-rose prickle. These 
thorn-branches, instead of bearing soft green leaves, 
have sharp, hardened tips, which act as the armed 
defenders of the plant. Help the children to realise 
that the enemies of the hawthorn’ in its natural state 
were browsing animalseyho would devour the young and 
LI 


4 


2 
ta 


154 A CYCLE OF NATURE STUDY 


-tender leaves. Тһе leaves which, though simple, are 
much cut, should be compared orf the Фпе hand with 
such simple uncut leaves as the tulip or 
the privet (the latter also a common hedge 
plant), andon the other with the leaves of the bramble 
or wild rose, which are compound, i.e. having lobes 
extending quite to the midrib so as to form separate 
leaflets. It is much better, whenever possible, to 
illustrate these points of structure from plants that 
have been actually known as wholes, especially if they 
grow in the same neighbourhood, rather than to give a 
sct lesson on “ Compound Leaves” illustrated by a 
collection of miscellaneous Specimens of leaves shorn 
from their stems. 
The fragrant blossoms of the “may” itself may 
now be looked at closely. The buds are shut ir by 
five green hairy sepals, which afterwards 
ононе bend back. The open’ blossom is a cup 
formed of five rounded white petals, and within this 
there are about twenty stamens which have red 
anthers, and thus give, with the petals, the white 
and pink effect that is so charming. The seed-vessel 
within is roofed over by a fiat green top, and the 
green knob belew will ripen into the crimson “ haw.” 
The bunches of haws linger on until late in the winter, 
for in spite of their attractive colour they are so hard and 
tasteless that birds do not eat them until other food is 
exhausted. The children may be asked to notice the red 
“may” which grows in parks and suburban gardens. 
In this case the plant has produced double flowers. 
that is, an extra number of petals, but it has done so 
at the expense of the stamens and also of the scent, 
» The blackthorn ог sloe.—The hawthorn blossoms are 
not the first in the year to beautify the hedgerow 
If our walk be taken in March we Shall see slender 
pointed rods, looking at a little distance black as ebony, 
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and crowded with white starry blossoms with no touch. 
of pink ‘or otķer colour upon them. The branches 
are beset with thorns and end in a thorn, and there, 
are rarely any leaves when the flowers appear, so that 
the contrast between black and white is quite unbroken. 
This is the blackthorn. The blossoms of the wild may 
or whitethorn are in reality less white than those of 
the blackthorn, but the adjective Black marks the 
colour of the branch itself. If we take the same walk 
in autumn We shall hardly recognise our blackthorn 
again, and shall probably call it by quite another name— 
the sloe-tree. The stems and thorny branches will be 
partly concealed by tlie small simple leaves : the beauty 
of it now consists in its clusters of purple downy fruit 
—a kind of wild plum very sharp to the taste. The 

~trexewild plum, whose branches have no spines, may 
also be found in the hédges. 

Other hedge trees—The children will often find 
hedgefows largely composed of taller trees than the 
hawthorn or blackthorn. Sometimes a forest tree is 
planted or*left growing in a hedge, its bole filling in 


the spaces between the lower trees. Limes, beeches, ^ 


and hollies are sometimes cut and lopped so as to make 
a wall of their short stems and twigs. The service- 
tree, the dog-wood, the spindle-tree, whose pink and 
orange fruit is so beautiful in the autumn, the hazel, 
and the elder are all to be found in hedgerows ; nor 
must we forget the hedge-maple, whose lobed leaves, 
smaller than those of thesplane-like maple or sycamore, 
are not unlike the hawthorn leaves. And over and 
amongst the hawtherns and blackthorns and other 
hedgerow trees we find plants with long, weak, straggling 
Stems, which nevertheless contrive to tantalise us with 
trails of lovely blossom, and later with bunches of fruit, 
high above the reach of our arms, Some of these 
climbing plants, such as the honeysuckle, the bryony, 
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the convolvulus, will be fhore inttresting later on, but 


"in May the interest of future blackbemies will prompt 
children to notice at least the bramble. 


? ae nn This is almost an evergreen plant, for some 
ES 5 of the old leayes have given a touch of 


green to the hedge all through the winter. 
In May the new green leaves of this убаг will be seen 
on the same branches, and also the white blossoms. 
Let the children notice how the brantble behaves. It 
climbs, or rather scrambles, up as high^as it can by 
holding on to the other plants with its downward 
pointing prickles, and when it finds no more support 
it arclies over towards the patlt in beautiful elliptical 
curves. The hedgerow affords a good opportunity of 
filling а gap in the Kindergarten lessons on /oym, and 
the teacher may draw attention to the fact that Nafecu’s 
favourite form is the ellipse, as seen in leaves, the eggs 
and bodies of birds, and in the curves described: by 
outgrowing branches. ? 

The RoseeOrder in the hedge.—The wild rose climbs 
and trails in the same way. In June, when the “ may" 
- is over, the hedges will be gay with its exquisite flowers, 
Let the children also notice the compound leaves with 
the little car-like growths at the base of the stalk, It 
is convenient that the hedge affords so many examples 
of the same botanical order—Rosacez ; thus we have 
blackthorn, hawthorn, and wild rose, and the children, 
though they do not yet need the nomenclature of classi- 
fication, may compare the blossoms to find how they 
resemble one another, apd how the Seed-vessel is in 
each case below the other parts of the flower, 

The smaller plants of the hedge.—We have been 
Speaking so far only of the actualhedge. Buta hedge is 
often planted on a raised bank, and at its foot there may 
run a ditch, Which may be either wet or dry ; also there 
is often a strip р grass between the roadway or path 
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and the hedge itself. Each of these regions has its 

own Йога, whic again may vary according to situation” 
and climate, so that our hedgerow walk may yield 

suggestions for years of study, and as a result relieve 
alike town and country dweller from that vacancy of 

mind which is both piteous and dangerous. For it 

makes a great difference to an outdoor saunterer whether 

the hedge is just a green hedge and nothing more, or 

whether it consists of a number of plant acquaintances 

each having its own name, graces, and ingenious Ways 

of living. 

Plant competition in the hedge.—Plant life at the 
foot of the hedgerow is generally crowded, aud this 
means competition for light and air. Some bushy 
plants, as we have seen, scramble over the hedge by 
"iuge climbing prickles; others, which are weak herbs, 
send up tall stems, such as the mallow, the mullein, 
and the big umbelliferous plants of the hedge. Some 
have Very finely cut fern-like leaves, through which the 
light can filter to their brethren below Фет on the 
parent stefn, such as the hedge-parsley ; others spread 
out their leaves to form a mosaic, such as the small- 
leaved varieties of ivy which clothe the hedge-bank. 
Our old friend the coltsfoot, whose flowers appeared 
in March, by May spreads out its leaves over quite 
a large area on the tiny landslips that occur on the 
side of the ditch. 

Wild flowers of the hedge—The teacher is repom- 
mended to procure a li&le book called “ How to Find 
and Name Wild Flowers ” (Cassell, xs. 64.), which shows 
how to recognise the avild flowers of this country accord- 
ing to their colour, time of opening, habit, habitat, 
range of growth, &c. Thus equipped, the hedgerow, 
its bank, its ditch, will soon become a familiar and 
happy region to his pupils. x { 

The following аге same of the commoner flowers to 
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nettle, ‘garlic mustard, wild beaked 
pint, red campion, herb- -robert, soft 


ground-ivy. 
May. EE yellow rocket, ivy-leaved cem 
robin, hawthora. : 


2 4i 
poe bindweed, eldef, upright bedstraw, - 
goose-grass, rough chervil, St. John’s 
agrimony, hedge mustard, purple h. 
flowering rush, tufted vetch, h suckle, fc 
Jilly —Traveller’s joy, yello toadflax, 

ragworts, hedge-mustard, yarrow, musk, 
[es Scabious, Canterbury bell, chicory, 
lus, ^ 


August.—Hawkweed, tansy, knapweed, w 
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CHAPTER XXI 


THE ANIMAL LIFE OF THE HEDGEROW 
ә 
The hedgerow a crowded city—We must not suppose 
that our duty is done if we draw the attention of our 
pupils to the flora of the hedgerqw. We must try to 
make them realise that it is not merely a glorious 
tangle of wild plants, but also the home of a whole 
world of living things. The hedgerow itself, its bank, its 


«27р, and the strip of grass beyond, are like the various 


quarters of a populous city, crowded with inhabitants 
of various ranks, of various habits, vestments, food, 
and various ways of making a living. 

Its bird population—The bird population is the more 
obvious and may be taken first, for the children, though 
they will perhaps have no notion of ей numbers 
and variety, will often see the birds flying in and out 
of the bushes. In winter, as Richard, Jefferies says, 
the hedge is an open lattice-work, but by mid-May it 
is filled out with a multitude of twigs and leaves, sa 
that the nests it contains are mot only guarded by 
thorns, but also well screened from sight. It is wonder- 
ful to note how each bid recognises the minute gap 
which marks the entrance to its own nest, and how it 
threads its way thrqugh that tangled forest without 
hurting its wings. “ Plant hawthorn,” says Jefferies, 

‘and almost every bird will come to it, from the wood- 
pigeon to the wren.” The children are not likely to 
see many varieties in one walk, or even in many walks, 
lf numbers are together, but a preparatory visit to 
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the Natural History sectión of a local museum in the 
“case of urban children will do'mucl to stimulate eyesight 
and interest not only for school life, but during sub- 
“sequent rambles. These creatures in glass cases stand 
for multitudes of wild things whose home is such a hedge 
as that by which we walk. Unfortunately school 
holidays nearly always come at a time when the birds 
have left the hedges for the reaping-fields, or are moulting 
in retirement, But it is by no means impossible that 
in the future some arrangements will be made on a 
large scale whereby both teachers and children Will 
take their holidays by rotation during the summer 
months, For it is no longer possible for educationists 
to be unconcerned at the possibility of children growing 
up in our huge towns without any knowledge of the 
" real country 2— а penalty too heavy to pay forth. 
existence of our big modern industrial centres. 

To return to our hedge: the familiar birds of-the 
suburbs—the robin, blackbird, thrush—though they 
have other favourite nesting sites, often build in the 
hedgerows, and they are busy hunting along the hedge 
all through the summer. But fhe bird of the hedge- 

row is the hedge-sparrow (hedge-accentor | 
pie hedge which is not a sparrow at all though | 
parrow. > : Eon 

is about the same size. But though it is 
brown above, it is bluish-grey below and on the head, 
and whereas the liouse-sparrow has a short broad bill, 
suitable for pecking at grain, &c., the hedge-sparrow has 
a slender bill, which shows it to be mainly an insect- 
cating bird. We see if constantly hopping on the 
ground along the hedge seeking for small insects. 
Like the robin, of which it is a cousin, it will eat 
anything that comes in its way durig the winter, and 
therefore it stays with us all the year. 
attracted to gardens by millet-seeds, 
specially fond, 4 


It may be 
of which it is 
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It builds in April among the hawthorns, brambles 
and holfies of the hedge, which habit has given it its 
name. The deserted nest may easily be found in 
the winter and shown to the children. It is a pretty 
little structure made of moss, twigs, grass blades, and 
fine straws bound together by cobwebs and lined with 
hair, feathers, and wool. It is a great attraction to 
birds’-nesters, and we can hardly wonder, for the clear 
blue of the eggs is like nothing else in the world of 
colour. The eggs are four to six in number, and though 
collecting birds’ eggs is not to be encouraged as a mere 
recreation, it is worth while knowing that the hen will 
lay to replace eggs that have been removéd. Tell 
the children how the cuckoo places her egg in the 
nest of the hedge-sparrow, and how the poor little hen 
css to feed it when hatched; how the young cuckoo 
grows apace and taRes'up nearly all ihe room in the 
nest and far more ihan its share of the food brought 
by its foster-mother, for it is a large bird even when only 
halt-fledged, : 

Other ‘brown birds that may easily be mistaken 
for sparrows hop in and out of the hedge. The little 

blackcap differs from the sparrow in that 
M the cock has on its heod the patch of 
throat. black plumage which gives him his name, 

The blackcap is a very shy bird, and only 
builds in hedgerows that are thick and tangled. The 
whitethroat is somewhat like the blackcap, but, as 
its name tells, it has a patch of white on its throat. 
It makes a loose net-like nest of root fibres and horse- 
hair, which it likes to hide in the brambles rather than 
in any other kind of bush. But it will also build low 
down among the nettles and tangled grass at the foot 
of the hedge. It is sometimes called the nettle-creeper, 
because it is constantly searching among and around 


the nettles for foods In the winter both blackcaps 
" , t M 
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and whitethroats depart. *One day in the middle of 
September plenty of them will be seen in the hedges, 
and the next day not one; they have started in the 
right. From the tiny eggs laid in the shelter of hedge 
and ditch “have come the wings that are to cross the 
great sea.” 

The yellow-hammer (yellow bunting) can easily be 


recognised by the canary-coloured breast, golden. 


crown, russet-brown back,'and also by the 
continuous jerking motion of its tail. 
The hen, as is so often the case, is quieter 
in colour than the cocks but she also has a streaky brown 
and yellow appearance. The yelfow-hammer’s song is 
translated by country folk as “ A Ше bit of bread 
and no cheese," with a long drawing-out of “ che-ce-se.” 


The yellow- 
hammer, 


Its food consists mostly of seeds, and it stays with us ^ 


all the year. The nest is laid quite low down under 
wayside hedges, so the children can understand low 
desirable it is that the yellow of the тое? bird 
should be tored down in order that she may not be seen 
among the brown stems and stalks, Her eggs ate remark- 
able for the curious scribbling lines that run over them. 
The chaffinch is a hedgerow bird, his call-note is 
* Pink! Pink-Pink!” and his song has been rendered 
The “Sweet, will you kiss—kiss me dear.” 
chafüneh. he chaffinch is about the same size as the 
Sparrow, but much more handsome. The 

cock has a blue head and a reddish-brown breast (not 
orange-red like the robin's) and both cock and hen 
have a white bar across the wings. It builds not 
among leaves, but in the fork of & tree or bush ; if it 
15 a holly bush, the outside of the nest is iade of moss ; 
and if in a barer situation, the bitd uses cobwebs, 
saree E ss material to match exactly the adjacent 
а . in sumifier the chaffinch eats insects, and 


мас him perching 9n a favourite bough, diving 
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down after an inséct and then returning to the same 
spot. * ә È 

The little brown wren, the colour of the winter hedge- 
bottom, builds in a mossy bank below a hedge, arid 
she, too, chooses the outer covering of 
her nest to match its neighbourhood. The 
nest itself has a dome over it with a tiny hole at the 
side, and the outer walls are mossy among moss, or 
of dry leaves dnd grass if among stems and withered 
herbage. The cock bird amuses himself by making 
spare nests along the bank. If the real nest with the 
eggs in it is touched, the mother does not return to it, 
and the little creature—the “Jenny” wren of old 
rhymes—is so tiny, so pert-looking with her short 
cocked-up tail, and withal so brave and cheerful, that 


The wren. 


° "süeshould surely be spared any pangs. 


Beasts of the hedge*—But beasts as well as birds haunt 
the hedgerow. Down at its foot are the burrows and 
ido nests of the long-tailed field or wood 
Longsaued mouse, though sometimes, being a good 
eld-mouse. 55 vt Ө 
climber, he may be found occupying an 
empty bird's-nest. Like his cousin, the house-mouse, 
he eats chiefly by night, and his food consists of thc 
fruits and insects that the hedgerew provides so 
abundantly. 
The hedge gives cover also to a very troublesome 
relative of his—the short-tailed meadow-mouse, or 
4,54 field-vole as he is sometimes called, a 
He short thick-set little mouse who may be 
eld-mouse, эа аг i 
distinguished frem the house-mouse by his 
stumpy tail and almost invisible ears, and whose 
. enormous appetite for seeds, turnips, clover, and potatoes 
makes him the despair of farmers. These little mice 
have such large families and devour so much that they 
constitute real plagues (we read of plagues of mice in 


the Bible). D 5) ў 
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The red-backed meadow-moust, or bank-vole, is 
about the same size as the common short-tailed rheadow- 
mouse, but we know it by its longer tail— 
Red-backed. not so long as that of the wood-mouse— 
HE and its reddish-chestnut hair. It damages 
our hedge-bank by burrowing it through; sometimes 
it uses the burrow of a mole. While the short-tailed 
mouse visits the open fields, its red-backed cousin often 
gets its food in gardens, where it eais crocus bulbs and 
peas and beans. = 

If we find a little mouse-like creature with a very 
long, sharp snout, weeknow that it 15 a shrew-mouse. 
coss * The shrew-mice, unlike the true mice, are 

ў insect feeders, and can find a good living in 
the hedge. There is a little water-shrew which burrows 
near a wet ditch and lives on water-insects, water- 
shrimps, and water-snails. E 

The mischievous mice of which we have spoken are 
not left to their own devices in the hedge, Феу are 
terribly hunted by the stoat—the tiger of the hedge— 
who is a capnivorous creature. _ : 

It looks rather like a very long thin kitten, for its 
body is extremely slender. Its fur is reddish above 
The stoat. 219 White below, its tail is tipped with 

black, its neck is very long and nearly as 
thick as. its body, ара it has a flattened head that 
appears to poke forward. It can easily squeeze itsell 
into a very narrow hole, in pursuit of a rabbit, rat, or 
mouse. It can also climb trees for eggs and young 
birds. Although it likes do be near cover, it is by no 
means timid, The writer has sat on the fallen trunk 
of a tree with a stoat sitting a little way off on the 
same trunk for some minutes, and has also seen one 
running along a hedge-bank on Hampstead Heath, 
where passers-by were frequent, 


The weasel is much smaller than the Stoat, redder in 
./6 
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colour, with no blåck tip to its tail. Like the stoat, 
it lives in the hedge,’and being still thinner, it can hunt 
the mice in the burrows, though it will also 
Duo attack rats, moles, and birds. It will chase 
arabbit much larger than itself and never cease until 
the worn-out bunny falls a victim to its tormentor. 
Nor must we forget the hedgehog, who is not a hog, 
but an eater of snakes, frogs, insects, worms, snails, and 
other small fry of the hedge, and whose 
The Е PX Mese useful 
hedgehog. appetite for insects makes hima usefu 10156 
and garden pet. During the day the wild 
hedgehog is probably rolled up—a mere ball of spines— 
asleep in a hole under an old tree or stubbed bush. 
It is at night that he goes on his rounds and takes his 
meals. 

"Reptiles of the hedge.—In the hedge, too, we may 
find the slow-worm or blind-worm, as it is sometimes 
called. It is not blind and it is not a worm, nor even 
a snake, though it looks like one. It is in fact a legless 
lizard, and quite harmless. It may be ‘recognised by 
its steely-grey back, without any distinctiye markings, 
It is about ten or twelve inches Jong. The grass 
snake, also a harmless creature, may be seen sunning 
himself on a warm hedge-bank. He is longer than the 
blind-worm (thirty to thirty-six inches), has a yellow 
patch on the side of the head {the V that marks the 
poisonous adder is absent), and lines of golden-green 
markings along the side of his body. Zt 

The insect life of the hédge—But all these creatures, 
birds, and beasts are a mere handful in number com- 
pared with the insect population, It is enormous 
beyond imagination. The nettles at the hedge-foot 
would be more of a forest than they are were it not that 
three of our most gorgeous butterflies—the red admiral, 
the peacock, and the small tortoise-shell—lay their eggs 
on the leaves of the young shoots for their caterpillars 


£ 


166 A CYCLE OF NATURE STUDY 
feed on. The eggs of the orange-tip | 
Kid on the stalks of the аа 1 
painted lady prefers the thistle. The black and | 
htimble-bee has burrowed re bag Pals (or 
probably ropriated the deserted nest of a m 
and fader ie with moss which it has dragged to t 
‘entrance. Perhaps the wasp has her papery dome, 
well filled, in another hole. The hive-bees work 
the hedge for pollen and honey. 5 
and more conspicuous of the 
not too much to say that almost 
inhabitant or even its'colony. The ] 
*robin’s pincushion " on the wild rose is 
“gall” insects ; the leaves of the brambles and 
are tunnelled by insect miners, and the hawthorn, \ 
which we started our study of the hedge, has 
| than fifty-six species of visitors. “Thus is a f 
b of what Professor Arthur Thomson 
Morel they “ehh ofits woven before, opt 
we —the mere ravellings of which we 
least show to our children to tempt them to « 
more of its wonderful tracery for themselves. 
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CHAPTER XXII 


1.4 . 
` ` THE PROCESSION OF INSECT LIFE. WHAT IS AN 
INSECT? PET CATERPILLARS 


ession of insect life, — Richard Jefferies 
d out that our realisation of summer being 
y with us depends not on birds, flowers, or sun- 
1e, but on the presence of insects. When their hum 
; the air and their activity forces itself upon us in 
© our outdoor walks, then it is full summer. A few 
insects are seen abroad in early spring when the crocus 
/ celandine are ready, and we find hive-bees and 
busy about the willow catkins as soon as 
| are ripe enough. Thereafter comes a 
on antl more numerous procession, the insects in- 
creasing in multitudé and variety, one kind following 
anot and the whele army ending with the wasp, 
ts until the full sweetness of the season has 
d. “One swallow does not make a summer, 
but one wasp does." The enormous numbers and 
ү se variety of these little creatures render it a 
matter for even a trained adult to study en- 
tomology with any satisfactory degree of thoroughness, 
. and we are simply bewildered when we think of insect 
life as a branch of Nature study for children: Yet 
a majority of the animals now living gu 
surface of {Йе globe are insects " remarks 
and apart from their numbers, some aspects of 
ct life are very striking even #0 children. How can 
set about turning their vague awareness of insects 
Nus BO 
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as crawling, flying, buzzing creatüres into something 
like real knowledge ; and, more important still, how can 
we best touch their imagination with the suggestion of 
wonders yet unlearnt ? 

What is an inseot?— Children (and many adults) tend 
to call all small creatures insects. There is always a 
generation growing up io whom old staries are new, 
so the teacher may tell his pupils, with any variation 
of dialect he may think prudent, Pusich’s joke about 
the railway porter who was puzzled to know whetber 
the rules of his company required him to insist on a 
tortoise being carried in the guard's van, “Cats is 
dogs, and rabbits is dogs, but this ’ere’s an hinseck." 
Invite the children to qualify themselves to correct 
the porter’s natural history. What 7s an insect ? 

Ask them to watch the house-fly, the daddy-longlegs, 
blue-bottle fly, the ant, the bee, the wasp (neither 

of the last two will sting if looked at 
Observa- quietly and) nob interfered with), any 
tions on butterflies or moths, and even the domestic 
common 
insects, cockroach, often erroneously called a black- 

beetle. After a week or more of watching, 
devote a lesson to gathering up the results of these 
observations and summarising them with the help of 
large blackboard drawings of the creatures mentioned. 
Young children need to have their Sense-impressions of 
small and complex objects heightened and exaggerated 
in this way. If the teacher can make impromptu 
drawings, adding the various paris of each insect as they 
are discussed, so much the better. And this is, perhaps, + 
Aids to one of the not very fréquent occasions 
fütüre when the distribution of hectograph draw- 
perception, 1155 to guide future observation will be 

desirable. There is always a danger, of 
course, that children will be tempted to think they see 
what is in the drawing instead of closely examining 
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the real object ; on the other hand, insects are so small 
and mobile that the attention needs some help in 
seizing on the important characters: 

General characters.—The following points will come 
out: All these creatures have bodies which are jointed, 
and which show three main divisions. They have 
six legs, which are also jointed. and which are attached 
to the middle part of the body. 

They have (génerally) two pairs of wings. They show 
one, pair of horns (antenne) in the front of the head. 
(Compare with the shrimp, which has two pairs.) 

Removal of common errors.—These characters will 
be better remembered if, after tracing them" in the 
common insects named above and others which the 
children may notice of their own accord, we apply 
them as tests to other creatures. The spider, with its 
eight legs and no wings, is not au insect, Neither is the 
little grey wood-louse which is so often found under a 
damp Stone or bit of rotten wood. It has a body 
covered with a kind of shell, and many*legs; it is a 
crustacean’ like a shrimp. The worm is obviously 
not an insect, and so on. 

The above are, of coarse, the characters of the mature 
insect or imago. But the children have now to learn 

that the same insect will present a very 
Мы, different appearance-at different stages of 
butterfly ® its career. The facts belonging to mêta- 
or moth, morphosis are best learned by keeping some 
' form of insect as a. pet and bringing it up, 
as the tadpoles were brought up. The teacher, while 
he guides this kind of observation, must keep in mind 
that the creature is adjusted through all these stages 
to the conditions of its life at the time, and must contrive 
to make the children realise, however faintly, that the 
life of an organism consists in this adjustment to its 
environment. oy, 
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(1) The egg stage.— The insect chosen will probably 


‘be some kind of butterfly or nroth. Town ‘children 


usually fall back on the silkworm moth, but a very 
short suburban walk would procure eges of other 
specimens. Perhaps the Syal/ Tortoiseshell butterfly 
is one of the best that can be chosen. The eggs 
of the first brood are laid early in the year, in May, 
so that the butterfly emerges before the summer holi- 
days—in June. They are laid in clustérs, so that they 
can easily be found, and they are laid on the leaves of 
the nettle-plant, a troublesome weed which it is well 
to keep in check by breeding fresh caterpillars, The 
eggs aré laid on the wader surface of these leaves. Boys 
will no doubt like to have also specimens of the “ woolly 
bear,” the caterpillar of the Tiger Moth. This is an 
accommodating creature, which though it thrives on 
nettles will also eat hawthorn, line, dock, and lettuce 
leaves. It will be interesting to have two or three 
kinds of caterpillar under observation at a time, So as to 
compare their appearance and development. 

- Breeding cages.—The eggs, with a quantity of the 
leaves on which they were found, which will be the food- 
plant of the creatures later on, should be transported to 
a cage or terrarium. А simple and inexpensive cage, 
such as may be imitated by any handy hoy, has been 
devised for use in the Whitechapel and Stepney Museums. 
It consists of a deep wooden tray on which is mounted a 
wooden framework, making the outline of a box. The 
sides and top of the frame are filled in with muslin, but 
at the front the frame is double, and a piece of glass, 
removable at will, is slipped in through the groove thus 
formed. The food-plant can have its stalks buried in a 
Jar of wet sand or stood in a glass bottle whose opening 
is plugged with cotton woo! prevent the caterpillar 


falling in and drowning. tap the jar round with 
muslin Qs E i 
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and down easily. The floor ‘can be left bare, or strewn 
with grags or leaves? In cases where the caterpillar 
burrows—e.g. the Goat Moth—it must be of earth. 

(2) The caterpillar or “masked” stage.—Hrom the 
tiny eggs hanging on the leaf a caterpillar will emerge. 
The wonderful thing for the children to note is that 
this creature is (apparently) quite unlike the insect it 
is to become, We may give them, as well as the word 
grub (which is cOmmonly used for the young of flies or 
beetles), the word /arez, and tell them that it means 
a mask. Let them see how appropriate it is. The 
insect is masked by a worm-like covering, 
so that we actually speak of the silkworm— 
the caterpillar ofa moth—and the wirewor7, 

the larva of the skip-jack beetle. But provide earth- 
' worms for comparison, and let the children note the 
differences. The caterpillar has only thirteen segments, 
and some of these segments, unlike those of the worm, 
bear lees, Near the head, on the second, third, and 
fourth segments of the body, are three pairs of legs. 
They are ‘hard and shiny in appearance apd they are 
clawed and pointed at the tips, as the hand-lens will 
show. These will one’ day be the legs of the future 
insects, At present they are mainly useful for steadying 
the leaf on which the caterpillarisfeeding. After these 
legs comes a space, for the fifth apd sixth segments have 
no appendages. Then come four pairs of very soft, 
fleshy, sucker-like legs, then another space, and finally 
another pair turned inwards towards each other, at the 
extreme end of the body. - Thus our caterpillar has 
sixteen legs altogether, six true legs, and ten pro-legs 
or false legs, the last pair of which, the “ claspers,” are 
specially useful in holding on to a twig. Ten is the 
usual number of these supplementary legs, but some 
caterpillars have fewer, : 

The larva varies ine colour according to its species. 


LL ee 
EVIR “м 


Comparison 
with worm. 


, 
a 


A CYCLE OF NATURE STUDY 


The Small Tortoiseshell Caterpilltr is blackish, with 
"long yellow stripes formed of @losely-set spots. It 
1s beset with very dark hairs. The caterpillar of the 
Tiger Moth is black and orange red, and its hairs are 
very long indeed—hence its name “ woolly bear.” 

The caterpillar has jaws for biting, and soon makes 
havoe on its food-plants, of which fresh supplies must 
be placed in the cage without disturbing the occupant. 
Its sole business at this stage is to eat, that it may grow. 
Tt grows so fast that from time to time it bursts its. old 
skin, sheds it, and forms a new coat of a size suitable 
to its larger growth. ° , 

(3) The pupa or chrysalis (resting) stage.—When 
it has reached its full Size, it ceases to eat and finds 
out a quiet corner in its cage. It sheds its skin 
once more and covers itself with a coat of a gummy 
substance. It then hangs itself “up head downwards, 
by tiny hooks at the end of its tail. Some larvee, 
as the silkworm, at this stage Spin for themselves 
silken cocoons in which to rest, others draw together 
the edges of leaves in which to make themselves a tent 
(the Red Admiral does this), and some, like the Goat 
Moth, burrow in the earth. The taterpillar of the Large 
Cabbage White kangs itself up by cords spun both round 
its tail and also round its body, so that it lies as in a 
hammock. The Tigers Moth has a shiny black pupa- 
case which lies in its cocoon; the case of the Small 
Tortoiseshell is like a delicate wreathed shell Some 
insects at this Stage resemDle miniature mummies, 
or tiny dolls bandaged ine the swaddling clothes still 
Worn by babies in some countries. Give the word 
Фира and connect it with the French Poupée, a doll. 
ИИИ 
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Small Tortoiseshell "happens to be one, Show golden 
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CHAPTER XXIII 
BUTTERFLIES, MOTHS, AND THEIR CATERPILLARS | 
a 


The perfect insect. Its adjustments to a new life— - 
If the egg of the insect pet we are watching was laid * 
late in the year, the resting stage will last all through - 
the wiıfter. But im summer thé warmth causes the | 
transformation to take place in a much shorter time, | 
and our Small Tortoiseshell which was an egg in May 
is a “perfect insect" by June. One morning its 
pupa-case will burst and there will emerge a crea 
apparently quite different from the caterpillar t 
coiled itself within the scroll-like shelter. The t 
pairs of legs are in the same position as the front 
of the caterpillar. At each side of the body hang 
Wings. Small and crumpled pair of wings, but t 

gradually unfold атм! we see them in 
full glory of golour—orange, red, and 


set closely together along the margin of the side of 
wings. Instead of the jaws of the caterpillar there 
long slender sucking tube ог proboscis—so long, in 
"Mouth that when it isnot in use it is carried 
up in a spiral; for the creature will } 
forth live, not by biting leaves, but by sucking the j 
of flowers. It will reach them, not by crawling, bu 
flight. Whereas it has been adjusted to a restricted 
terrestrial life, sceing' only a little way before it.c 
heavily over a small area, it has now a free exist 
Y dj 
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sipping honey and wheeling round and round 
ing its powers of flight. 

of new adjustments to future offspring.— 

ıe butterflies, those belonging to our Small 

ll kind included, will hibernate through the 


PIG, 32.—1. TORTOISESHULL BUTERFLY 
2. At rest. 3. Chrysalis. 

; the life of "these creatures is generally very short. 
ıe female soon seeks out some place on which to lay 
r egi This is her purpose in life, and it is for this 

she has a light body, nourished by light and dainty 
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food, and borne by swift wings. For if she had to 
"remain on her food plant as a caterpillar, She could 
crawl a short distance only, and the race of butterflies 
"would soon die of starvation, for the caterpillars pro- 
duced are so numerous that they would speedily exhaust 
their patch of food-plant. But now she can fly to 
some distance and start her little colony in a fresh 
feeding ground. How she knows on which plants 
to leave the eggs, and how she knows that the under 
side will better screen them from the sharp eyes of 
devouring birds, is a mystery, but it is certain that she 
does not make a mistake. 
The ?thies of butterfly hunting.— When the children 
have watched the transformation of a butterfly through 
the stages of egg, larva, pupa and perfect insect, they 


will be keenly on the look-out for other butterflies, ' 


especially in their active stages of caterpillar and insect. 
Books on the subject, even when written for young 
children, contain somewhat too much about ‘cyanide 
bottles, pinspand corks. Nature study is now a popular 
subject and is taken in nearly all schools? and it is 
certain that if it results in this kind of activity on any 
large scale we shall soon be in danger of a serious deple- 
lion of our rarer butterflies as well as of our rarer 
flowers. It is a far better thing in most cases to 
utilise the collecting instinct in hunting for eggs, larvæ, 
or pupa in order to add to the beauty of the summer 
by breeding them into perfect butterflies. But de- 
structive larvae, like those of the large Cabbage White 
butterfly and Codlin moth, should be dealt with 
differently in their earlier stages, for they diminish the 
supply of human food. Dr. Нойр 
book, “ Nature Study апа Life,” 
and temperately the problems of 
when to diminish the lower for 
that beautiful form: 


е, in his suggestive 
considers very wisely 
when to repress and 
ms of life. He urges 
s shouldbe helped to increase 
6 - 
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and multiply, as adding to the good of humar life. 
But to destructive insects, from which America suffers” 
eyen more than England, he applies the 
precept of Genesis, " Subdue the earth.” 
These creatures, whose numbers make them 
so formidable, are in warfare with men. It has been 
calculated that one Cabbage White butterfly will lay 
enough eggs at the beginning of one summer to pro- 
duce more than one and a half millions of offspring by 
the end of the next season, and our kitchen gardens 
must suffer enormously from these greenish-yellow cater- 
pillars, even though a large proportion are devoured by 
birds. Such * pests," as they are called, must be fought 
against by grown-up people, preferably by Nature's own 
methods of fostering those birds and other creatures 
such as toads, hedgehogs, blindworms, &c., which use 
insects as food, but also by prevention and extermina- 
tion in their earlier stages. Elder children who under- 
take gardening must perforce take part in this kind 
of work, but not before some sense of «esponsibility 
and power to look upon the web of life as a whole has 
been developed. And no small part of the value of 
Nature study, by-the-bye, lies in its tendency to improve 
that discrimimation between harmful and harmless or 
useful creatures which is oftenso strangely lacking even 
in persons who have spent all their lives on the soil. 
Lepidoptera, or scaly-winged insects—The beauty 
and size of butterflies and moths will probably make 
them the most interestirg of outdoor insects, even if 
their larvee have not been kept as pets. Children will 
ask questions about their beautifully coloured wings. - 
An accident will probably make them aware that the 
wings are covered^with a kind of fine dust. The micro- 
scope only can give a full revelation of the minute 
scales which are so marvellously fitted together to 
make the colouring of these mobile flowers, as they 
i N 
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seem to be. “There is scarcely any colour which canna}; 
be matched in the gay world of wings.” : d 

Distinctions between butterfly and moth—The Mis- 
‘tinctions between a moth and a butterfly will nex}? Te 
noticed. The children will find that a moth hj, 
thicker and more hairy body. Whereas th 
antenne of the butterfly end in knobs, those. 
moth are toothed and fringed. They will fi 
butterflies love the light and sunshine and 
themselves to rest when a cloud passes ovg 
sky in the daytime, whereas the moths a: 
seem in the evening «and in duller weath 
butterfly is at rest, its wings are bro 
in a vertical position, so that they appei 

over its back, and the upper surface is hic T 
. to them to notice how a butterfly such en. Suggest 
Tortoiseshell is able to "hide" in у as the Small 
quieter colouring of the under UAE way, for the 
so dun and inconspicuous that they © of the wings 15 
bit of dead leaf. When a moth ; creature Jocks like a 
hand, its wings will be held ho S resting, on the other 
the upper pair generally cover over its body, 
large portion of them, 50 tha dur ud eT en 
triangular figure. As a rule, too aie e "i E SE 
colouring than the butterfly, Ше. age TS - pad m 
the case, as witness the orange BE Б TOR ГАН 
۴ Î et hind wings, richly 

spotted with purple, displaye y'the Tiger Moth 
Let the children note in thr calendars the date on 
which they see any particu r moth or butterfly, for 
these, like flowers and birds, have their own special times 
` of appearing. The “early” butterflies, such as the 
Small Tortoiseshell and the Orange-tip, have hibernated 
through the winter ; they are really the “ late ” butter- 
flies of Jast season. Fortunately some of the most 
beautiful, such as sone most likely to attract 
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the blue 
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т. When a 
ight together 
to stand up 


' children, arealso themost sosnvant. The Red Admiral. 
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the Peacock, the Painted Lady, the Brimstones, the 
Blues, among butterflies, and the Tiger, Lime Hawk, 
Brindled Beauty and Swallow-tail moths are all easily 
observed. 

Caterpillars and their ways—If ithe butterflies 
are watched because of their beauty, the caterpillars 
will be studied because of the “ quaintness " of their 
behaviour. Children are specially delighted to watch 
the larva: of thé “geometer ” moths, so called because 
they seem to measure the ground over which they travel. 
They like to watch them moving, making a high narrow 
arch or loop of the body between the two sets of legs 
as they cover the ground, whence they are also called 
*loopers." Sometimes they will hold on by their claspers 
to a twig while the rest of the body sways about in. the 
air like a waving stick. Sitting under a tree, we are 
often startled by seeing one of these “looper” cater- 
pillars letting itself down by a silken thread which it 
has spuh out of its body to serve as a rope. Others, ` 
again, hold themselves out stiffly at an angle from the 
iwig to which they are clinging by their claspers so as 
to look exactly like a bit of the twig itself. 
| Colours and hairs“ of caterpillars. — Some cater- 
pillars are protectively coloured, green-on green leaves, 
dark brown on bark, &c. The рирге are nearly always 
concealed in this way. Some, again, are coloured and 
covered, not to hide from their enemies, but to terrify 
them. The “woolly bear," the caterpillar of the 
Tiger Moth, is a fearsome-Igoking creature, with long 
hairs which would be very irritating to the throat of 
a bird who tried to swallow it. Consequently a bird, 
having made one attempt, avoids all “woolly bears ” 
in future; thus the first victim saves the lives of his 
brothers. Î 

Moreover, a caterpillar, as may be seen in the 
breeding-cage, will ofton roll to the ground. When 

r TS. 


7 N2 
Ра 


* ] 


ı8o 4 CYCLE OF NATURE STUDY +4 
doing so, he coils himself up into a ball, 
long spines break the shock of ‘his fall. 


Tortoiseshell shows the same sort of 
it is not so “sensational” a c 


7 bear. 

The caterpillar of the Elephant Hawk Moth has | 
great marks on the head, which, though the 
is quite harmless, are very alarming to birds. 
have been known to fly away from у of 
seed on which one of these d 
Moth caterpillar, besides 
DUE n EN par] „Ше 1 
body, and also flourishes a forked tail 

m : to frighten 
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CHAPTER XXIV 
j SOME FAMILIAR INSECTS 


Two-winged insects: flies—Dhough we talk “ot the 
buttery, the dragon-//y, the turnip-/7y (a small beetle), 
all these creatures belong to different orders of insects, 
and the word “fly” is properly applied to a &eo-winged 
insect. To this class—the- Diftera—belong the house- 
fly, the daddy-longlegs, the bluebottle-fly, the gnat, 
midge, and mosquito, to mention only those that are 
likely to be familiar to children. Watching the ** busy, 
thirsty, curious "" house-fly, the children will find that it 
has only'two wings. But with the help of the hand-lens 
they may make out that its relative the daddy-longlegs 
has in place of the second: pair of wings a pair of little 
knobs mounted on a short stalk, one on either side of 
the body. These serve to balance the creature when 
flying, soas to keep it in the right direction. The house- 
fly has similar “ balancers,” which, however, the children 
will hardly be able to observe. If they ask how it 
is that the fly is able to walk on the ceiling with its 
head and back downwards, they can be told that st has 
little hairy pads on the underside of its feet, and that 
-these secrete a sticky substance, which enables it to glue 
itself, as it were, while walking, though not so firmly 
as to resist a pull as it proceeds. 

The larvae of flies are not like caterpillars; they are 
small, footless creatures which are called “maggots.” 

The Nature study here may be made to contribute to 
domestic hygiene. The house-fly, though it comes to 
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the house for food and shelter, is not bred in the house ; 
but in horse manure and similar filth, and 1t breeds 
very abundantly. “One fly has been known to deposit 
forty-five eggs in a single night, and probably lays a 
thousand during her life. In about fourteen days 
these will be full grown, and a fresh generation will be 
produced.” There is no doubt that though flies may, 
to a certain extent, act as scavengers, they also 
carry disease germs. The bite of many kinds of flies 
is dangerous as well as tormenting to men or to animals. 
Malarial fever has been reduced in certain districts 
by draining the swamps where mosquitoes were bred. 
The inference is that no possible breeding-grounds 
should be left near human homes. 

Beetles: sheath-winged insects. Beetles belong to 
another order of insects, Coleoptera, or sheath-winged. 
They have four wings, but the front pair have become 
thickened into horny sheaths called wing-cases, and 
the hinder pair are folded away within these. The 
beetles, theréfore, fly rather heavily. The larva of a 
beetle is called a “grub,” though, the word is sometimes 
applied to the larvæ of other insects. A beetle eats 
solid food all its life, and therefore has not a slender 
sucking tube like the butterfly, but a pair of stout jaws. 

Boys will know the stag-beetle and the cockchafer, 
but the ladybird wille probably be the favourite beetle 
of most children. They will find ladybirds abundantly 
on tne leaves of rose-trees and other garden plants. 
They do not eat the leaves, However; on the contrary, 
they should be very welcome visitors, for they live on 


the tiny soft green “flies” or aphides—“ blight” as 
they are called—which do so much damage by sucking 
the juices of the green tissues of t 


ү Е he plant. T 
insects are also utilised by some ants, Sb milk b 


„as we milk cows, to draw from them а Sweet juice 


called honey-dew, which they secrete, (THIS Must not be 
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with the honey made by bees.) We find ljoney- 
upon us from blossoming lime and ѕуса 
these little creatures infest trees as well as 
- plants. the larva of the lady-bird, which " 
out from a tiny orange-coloured egg laid on the, 
garden leaves, is not a vegetable feeder like 
jllars, but is an insectivorous creature from 
; is obvious, therefore, that it is an 
Jy useful friend to the gardener. 
wasps, and ants.—lhe bees, wasps, and ants 
to the class of membrane-winged insects (Hy- 
о though other insects, such as the dragon-fly, 
А ave wings of this kind. It is very difficult to. 
zi e the various kinds of Hymenoptera, for, to take 
class only, there are no fewer than 250 species 
“pees. Мапу stingless insects, again, simulate 
. shape and bright colour of the wasp in order to be 
who, taking them for wasps, will be 
ins, But all children should at least be 


[ the sting 
7 А able to tell a wasp from а bee by its longer 
3 qu body with black and yellow stripes and very 
» | slender “ waist." And they should be able to 
distinguish a “humble” (or “< bumble”) bee from a hive- 
bee by its Humming or booming noise (whence its name), 


J 


o, Prg 33.—Wasrs- [ 
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larger size, its rich colouring, its more hairy body, and 
lower, heavier flight, They will like to know how 
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the hümble-bee makes a nest for itself in a hole in the 
ground or in the deserted nest of a mouse, lów down 
among the fibrous roots of the meadow grass or in a 
ейде. 

The hive-bee.—Volumes have been written on the 
history of the hive-bee, and in this series of suggestions 
опе can only urge upon teachers to try to procure an 
“© observation-hive,” or to take the pupils to see one, 
Otherwise, it is very difficult for them “о follow verbal 
descriptions of the arrangements and economy of.the 
hive. Something may be done by setting the children 
to watch the entrance of an ordinary hive, and when 
we consider that a hive of bees flourishes in a recreation 
ground in Whitechapel, this should not be impossible 
inanydistrict. The business of the workers in gathering 
pollen and honey out of doors may also be fairly well 
observed, and some details must be filled in by the 
teacher as questions arise, or as the “observation-hive ” 
supplements what has been noticed in the open. 

The duties .of a “worker” bee.—The workers are 
smaller than either the queen or the drones, The 
children can see that they are busy from the first fine 
days of the year in gathering pollen. The yellow dust 
of the pollen is stroked or brushed from the anthers, 
and also falls on the fine hairs of their bodies and on 
their legs. It is brushed away, collected, and stored in 
little spoon-shaped hollows on their hind legs, which 

Collectin are guarded by bristles. The pollen is 
pollen, used as food for ‘the young at home in 

the hive, for the bees in this respect are 
more advanced than the butterflies and moths, who 
merely place the egg on a food-plant and leave it to feed 
itself. The queen bee has laid her eggs in some of the 
wonderful six-sided cells made of wax which the 
workers form for their reception. The wax is not 


obtained directly from the flowers, but from glands 
5 pet. 
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ts of the abdomen of the donee 
ig larvae with a pollen mixture for 
_ ten days. Then they seal up the cell, This 

ceding d corresponds to the caterpillar 
f a moth or butterfly. Within the 
the larva goes through its pupa stage, and 
ra bee. 
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"of the waxen cells are intended to store honey 
winter, when there will be no flowers to yield 
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any. "Accordingly, the we f; 


they do by means of a Jong 
sucks up the 


The Mies has x Emir ах БРАНЕ 
inhabitants, who have turned out all dast, T 
bees, &c., and the keeper can put in 
knowing that the cle little 
with pure, sweet honey 
When’ the hive becomes overcrowde 
in late spring, the queen bee, who is 1 
all, starts a fresh colony. She takes with her 
the bees, who surround her closely and take 
greatest care of her, dnd sets out with her “swarm 
to find a new hive. People who keep bees | 
are on the look-out for this exodus, IN 
sometimes catch the queen bee and place her i 
hive, where a large number of the workers alway 
If this is not done, the queen may lead the 
hollow tree or some other inconvenient place. 
swarming takes: place fairly early in the year, the 
will settle down to work and fill their combs 
torily by the end of the summer. Hence 


Swarming. 


, ^ swarm of bees in May is worth a load of hay, 
A swarm of bees in June is worth a silver spoon, 
A swarm of bees in July is not worth a fly. 


The taste of the lioney depends upon the kind of 
the bees get. White clover furnishes a specially c 
form of honey; but “heather honey” is st 
valuable, DBee-keepers living within a possible di: 
of moorland country sometimes take their hives t 
in August in order to let their beessuck the 
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I 
heather bells. The prudent bee-keeper, in faking 
honey fiom the hives? takes care to leave enough for thè 
inhabitants of the hive to last them through the winter— 
with a little artificial feeding of syrup towards the end: 
The supplies last all the longer from the fact that the 
drones are turned out in the autumn to perish. 

Ants and their ways——Ihe economy of an ant-hill is 
even more. wonderful, and an artificial ants’ nest is 
easily constructéd with a zie tray, some earth, and two 
panes of glass, the upper pane resting on a frame of wood. 
Here the children may see the queen ant, the mother 
of the clan, surrounded by the-wingless workers, who 
place her tiny eggs in nurseries. Here the @ggs pass 
through the various stages of insect life. As larve 
they are fed by their nurses, and when full grown they 
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Fig. 35 fe 
Natural size and magnilied 


spin for themselves their cocoons, so often erroneously 
called “© ants’ eggs” Whenthe time arrives for the insect 
to emerge, the workers help it to find its way through 
the cocoon by ppening it from without. Some ants, 
as we have said, will keep 5 cows "the little juicy 
“ aphides," whom they “milk” for the sweet liquid, 
the honeydew, which they secrete. 

Some of the ways of ants may be watched out of 
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doors\\in their homes beneath stones or fallen 
th their domes of pine needles; théugh the children. 
be likely to see only the wingless workers. But + 
can sce how the ants live in с 1 j 


still, how they seem to communicate with one 
by their antenne and co-operate in car 
and tending wounded friends. Tell the | 
ants are the most intelligent of all Хоуп. 
man excepted; read to them or tell them 
zo s experiments and observations, 
stimulate, perhaps, some entomologist of 
while giving to the rank and file a Sense o 
Intelligence which works not only above, but also in 
mystery of life. 
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CHAPTER XXV 
FLOWERS AND THEIR ADJUSTMENT TO INSECTS (I) 


The, meaning of flower-markings—During the summer 
even those teachers who have not "specialised " in 
flowers will find their pupils bringing in flowers for 
decoration and for the ten minutes' Nature taik which 
we-have supposed to be given each day for this kind of 
work. Now, it is quite possible, of course, to regard 
each flower, with its shape, colour, and markings, 
simply as a beautiful Óbject whose characteristics merely 
serve for purposes of recognition. This was the manner 
in whicir flowers were regarded even by interested 
people until the end of the eighteenth ceatury, when à 
German pastor, Christjan Sprengel, discovered that their 
varied forms and markings were not merely arbitrary 
embellishments, but were designed to catch the eyes of 
insects. There is no reason why the modern child 
should not be led almost from the first to enter into 
the delight of this discovery ; for the discernment of 
purpose and fitness in beautiful objects is an added 
exhilaration to the merely esthetic appreciation of 
them. Е 

Clues to the behaviour ofsflowers,—Let the children, 
therefore, watch the behaviour of insects in regard to 
the flowers in the school garden or in the hedgerow, 
and without striving either for the Jaborious inductions 
by which some teachers try to urge their pupils to become 
Sprengels or Darwins while still In pinafores, or with- 
out “dumping” down upon them information of a 


194 A CYCLE OF NATURE DAMNA 


iipped* with crimson, of the daisy, the rich browns 
and yellows of the nasturtium ‘and wallflower, the 
beautiful combinations of gold and purple 
ER in the pansy, the orange rim of the crown 
* of narcissus, the golden circlet round the 
throat of the blue forget-me-not, are among familiar 
instances of contrasts designed not primarily, perhaps, 
to please the eyes of human beings, though we grate- 
fully accept the feast of beauty thus*offered, but to 
suit the eyes of insects, who apparently have the same 
taste for colour as ourselves. 
And, in connection with schemes of colour, we may 
note how some of the colour is concentrated, as it were, 
in blotches or lines, so as tos show the 


Ыш аз insects what is the precise whereabouts of 

mop heiress it is seeking. The guiding 
3 : 

meaning. lines of the crocus, meadow-geranium, 


mallow, laburnum, and pansy, for instance, 
point straight to the mouth of the tube Where the 
honey is concealed, and the “little speedwell’s darling 
blue” is seamed by white lines tq catch the eye of the 
insect flying low along the hedge. The blossoms of 
the horse-chestnut, which stand fip in June like candles 
on a Christmas-tree, are beautifully flecked with pink. 
And the “ dappled ” foxglove, a flower always delightful 
to children, has blotches on its lower lip which catch 
the eye of the humble-bee flying heavily through the 
copse or along the hedgerow. 


CHAPTER XXVI 
с 
FLOWERS AND THEIR ADJUSTMENT TO INSECTS (2) 


Adjustments in the shape of flowers—Certain flowers 
are adapted for certain types of insects. Those that suck 
honey are mainly butterflies and moths, bees and flies 
(Diptera). “The ivy and the red-currant each has a 
cushion of tissue on the top of its seed-vessel, and the 
honey glitters there in profusion. This cannot be eaten 
by insects with a long sucking-tube, such as butterflies 
or humble-bees, who would have the same difficulty 
as the stork in the fable to whom the fox offered food in 
a shallow dish, but it is greedily sucked up by small 
flies, who have short sucking-tubes. But т other cases 
the honey is placed where it can only be reached by 
insects with a long sucking organ. Thus the common 
nasturtium makes a spur of its calyx in which to hold 
the honey. In the pansy one petal is modified for the 
same purpose, and in the columzbine each of the five 
petals is a honey-tube. The campion and the forget- 
me-not keep their honey in tubes with narrow throats. 
White clover is haunted by hive-bees, but only humble- 
bees, with their very long tubes, can reach the honey 
in red clover. The old puzzle about the connection 
between old ladies’ cats and red-clover crops may be 
set. Cats eat mice—field-mice as well as house-inice— 
and field-mice destroy the nests and combs of humble- 
bees, and if there were no humble-bees to carry the 
pollen, the red clover, would probably have to be 
5 oa 
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comp hensive character which they cannot apply, let 
fhe teacher give hints, suggest Mttle "problems" or 
questions, and (better still) encourage the spontaneous 
questions of the children ; let her invite comparisons 
between one flower and another, or between different 
stages of the same flower, and let her show how 
one bit of knowledge fits into another, and interprets 
fresh cases. For example, children know that plants 
produce pollen on their anthers, and from what they 
have been told and from their own observation they 
know that insects eat pollen; moreover, bees feed 
their young upon it.* A bit of sheer "information H 
must be added to supply the key to a whole host of 
interesting facts, and the children must be told that it 
behoves the flowers to һауе their pollen removed, not, 
indeed, that it may be eaten, but that it may be carried 
to other flowers of the same kind, dnd there help to 
produce seed that will ripen and. by-and-by germinate. 
As a rule, the plants produced by pollen that Has been 
brought from®other plants are finer than those which 
are self-fertilised, as it is called. , HN 

Carriage of pollen. This gives a clue along which 
an intelligent child may feel its Way to fresh discoveries 
which will give him that sense of delight in adjustment 
which is one of our keenest mental pleasures. We have 
supposed him to haveenoted that in the case of many 
catkins borne on trees the wind was the carrier of pollen 
(vide Chapter XV). But in the case of showy or scented 
flowers the plants trust to thé various kinds of insects 
to remove the pollen from" one flower to another. Ifa 
shoot of an insect-fertilised plant—the sweet-pea, for 
instance—be enclosed in a thin muslin bag or “ sleeve” 
so that no insects can get at the blossoms, it may very 
probably happen that no seed is formed in the seed- 
vessels at all. р 


/ 


a great deal about insects visiting 
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flowers fori honey. They should realise thet the 
concern'of ithe plant is with its pollen, and that 
Flowers Шопеу is only a by-product. Some flowers 
that give produce pollen only, and no honey at ali. 
pollen only: This is the case with the wood anemone, 
clematis, rose, poppy, and St. John’s wort. 
If the children bring these flowers, let tbnm notice that 
they are round and cup-like in shape, not irregular like 
the larksp'ur ог woneysuckle. They have manyystamens, 
and produce a large quantity of pollen, whereas the 
dead-nettile, for instance, has only four stamens. In the 
midst of/ each of the flowers we have named there is 
a tuft or bush of stamens, and within then: a convenient 
platform) such as is afforded by the top of the seed- 
box in the poppy, on which the insect may alight. 
When (the insect turns itself round among the stamens 
in order 10 get at the ‘pollen, it must happen, even apart 
from its purposive brushingand stroking movements, that 
it is wets dusted with the yellow powder so profuseke 
shed by the anthers. If a child will stand quite sr of 
near {дё Hower he can see this for himself. Wherhem 
non gobs to another flower, so much pollen. has, and 
shed in (apparent waste over its body that it 2 and 
indvitably brush off some of this pollen on the s:-bye, 
of] the second flower, and thus, by manifold little for 
déne эё Мз kind, the purpose of this species ої 
is achieved. ildren, 
Honey), а by-product; a bribe.—To secur daisy, 
carriage! mf pollen, especially when it is not verl if the 
dant, £ Ynts will offer induvements to insects fbserved 
and vhanthem. This is the real meaning of thances of 
which pingme flowers produce. Nearly all inscuciferz, 
honey inond bees, as we know, store it for the 
food. dose plant produces it, therefore, in” as they | 
bribe ded2cts to settle on it, and thereby rexour-con- 
pollen. Ifhus the buttercup provides hone\ometimes 
ER " о 
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о 

abanddned as а crop for fodder, fer no seeds would 
bé set. У " x 
. Lhis adaptation in the shape of certain flowers in 
order to attract a certain type of insect is specially seen 
in flowers that do not produce very large quantities 
of pollen, and cannot therefore afford to have their 
honey taken by insects who perhaps would not carry 
away what pollen there is. These flowers seem almost 
to belong to those intelligent insects who, besides being 
hardworking, are clever enough to be aware of what is 
being done for them- 

The flowers of the'sweet-pea, for example, are so 
arranged as to attract bees. Besides the beautiful 

colour scheme, the children shduld be led 

The sweet- {o notice the shape of the flower. An 
Den upright "standard," which would well 
advertise a single blossom even were it not, as is the 
case, grouped fairly close to others on a little branch, 
two petals which stand out as “ wings," and two more 
which are joined together to form something like the 
“ keel ? of = boat, make up the five petals of the flower. 
The honey-bee, seeing this lifted mass of colour in the 
“ standard," naturally flies to if, and finds a platform 
to alight upon ій front of it. The weight of her body 
as she settles on the wings presses down the keel, for 
wings and keel are lócked together. But within the 
keel are the stamens, and as the keel is forced down, 
the anthers shed their pollen on the under side of the 
bee while she is searching for honey in the long stamen- 
tube. An insect who has not a fairly heavy body 
would not be able to accomplish all this. Let the 
children watch the process for themselves, standing 
quite still so as not to disturb the visitor, andalso they 
may try to produce the same result with a bristle from 
a pastebrush, 


The dappled foxglove is specially contrived for 
к 2. 
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humble-bees. The whole plant is most interesting. In 
July the children may note how its long flower-stalk 
lifts aloft the button-like buds, which are 


Eo q now erect. But when the bells open they 
the humble- Dang downwards, not only to protect the 
bee. pollen from rain, but also to keep out small 


crawling insects. The foxglove, which 
grows in clear spaces in woods or on hedgebanks, turns 
all its open bells towards the bright sunlit meadow or 
glade where the bees are flying, and the specks or 
blotches on its lower lip catch the insect’s eye. There 
are four stamens, two of which fipen before the others, 
and the stigma does not ripen until the pollen has been 
shed, so that the plant cannot be self-fertilised. The 
loose pollen is prevented from falling out by tufts of 
hairs near the mouth of the bell. These hairs are like- 
wise a palisade against small insects who may have 
flown in or successfully rounded the curve of the bell. 
The shape of the foxglove fits like a glove, not, indeed, 
over the,paw of the fox, but over the ‘whole body of 
the humble-bee, whovfills it entirely as hessearches for 
honey, and cannot help being dusted by the stamens 
above and by the loose pollen below. The humble-bee 
and the foxglove are perfectly adjusted one to another, 
and one may catch a humble-bee by closing the mouth 
of the sack formed by the flower: 
The snapdragon, a relation of the foxglove, has a 
lower lip firmly closed over the tube which holds the 
В honey. Only the humble-bee seems to 
Red have sufficient weight to press down the 
E lip and get at the honey, though other bees 
"sometimes try and succeed. The calceo- 
laria, another relation, which grows in suburban gardens, 
conceals its honey in a golden purse, which “snaps” 
or gives way in the same fashion as the snapdragon lip, 
returning to its positien when the visitor has departed. 
о 
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In taking the honey as from a spoon from the nectary 

within the purse, the bee's back comes in contact with 

the overarching anthers, and the pollen is shed out of 

jt. The purse, of course, does not give way to the 

pressure of small insignificant insects, whose backs 
would not brush the anthers. 

` The white dead-nettle is yet another flower which is 

meant for humble-bees. This is a very common flower, 

. mo relation, of course, tô the stinging- 

ра nettle, though its leaves are similar, but 

a labiate, or lipped flower. Above the 

lip the upper part of the flower makes a hood to shield 

the anthers from rain. “Little old man sitting up in 
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bed” some country children call them as they show 

under the hood. The stigma is close to the anthers, 

and the hood arches over it so aş to keep it low enough 
4 t t * 
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to be brushed by the bee's head with pollen which it 

has brotight from another flower. 3 
Smaller bees, such as the hive-bee, can easily reach 

the honey “of such flowers as orchard 


EL blossoms, of lime-trees, of white clover, 
smaller and of heather, the length of their sucking- 


bees; tubes being just proportioned to the flower- 
2 tube in each case. 

Butterflies Have very long sucking-tubes, and will 
visit any flower that is large and coloured enough to 
attract them, and which provides a tube 
for them to explore'and a platform to rest 
upon. The ragged-robin and the campions 
are familiar examples. 

Small flies and beetles, as we have said, like ex- 
by small panded flowers in which the pollen or 
flies and honey i$ easily obtained, such as butter- 
beetles ; cups and  umbelliferous plants. The 
honeysuckle tube, on the other hand, 
у is so long that not ever the proboscis 
of a bee can reach far enough down, and it is specially 
visited by large moths. 

It must not be overlooked that some flowers seem 
extremely hospitable to all kinds of insects. Thus, 
by many Scott-Elliot, following Müller, a German 
Kindee investigator, states: that the dandelion has 

1 ninety-three different species of visitors, 
and the bramble-blossom has sixty-seven. - 

Devices for exclusion—If there are devices for 
attraction, there are also devices for exclusion of un- 
wanted insects, who steal honey without transporting 
pollen. We may mention the slippery stem and re- 
curved bells of fhe “ wild hyacinth,” the narrowed tubes, 
guarded by scales, of the forget-me-not and campion, 
the hairy stem and lobster-pot arrangement of the 
sepals of the bulbous buttercup, and the formidable 


by butter- 
flies ; 


by moths ; 
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ts D 
bristling palisade afforded by the stout bracts ог 
“involucre ” of the cornflower. : 

Special devices of the orchis.—The orchis is a common 
meadow flower which is always a delight to children 
for the wonderful contrivance which it shows for secur- 
ing profit from the visits of insects. There is a spotted 
lip-like petal which hangs down in front of an open 
throat of the flower-tube. Instead of the rings or single 
threads of stamens commonly found, they see only a 
kind of beak under a hood surmounting the open throat: 
If they touch the base of this beak carefully with the 
tip of a pencil, they ‘will carry away on its tip two 
little clubs, which stand upright from the pencil, to 
which they are glued by a sticky substance. hese clubs 
are masses of pollen. If the pencil be watched, the two 
little clubs, which at first stood upright, now begin to 
fall forwards, so that they lie in a line with the straw. 
Tf the child pretends that he is a bee who is looking for 
honey in the long spur below the throat of another 

 orchis-flower, ke will see that the two little clubs must 
come in contact with a sticky hollow—the stigma— 
just under the beak, at the mouth of the tube. So the 
orchis arranges that the bee shail carry the pollen on 
its head for just about the time it would take to reach 
another blossom. By that time it will have sunk to 
the precise position in avhich it can be caught on the 
stigma of the second flower. 

Floral enigmas.—It will be seen that every flower 
which the children can find in garden or field or hedge 
has its own adjustments. No doubt the teacher will 
very often have to say “I don't know” to the ques- 
tions put by the children with regard to this or that 
peculiarity, but in a subject like Nature study it is speci- 
ally valuable to the pupils to learn that a whole world 
of inexhaustible wonder as well as of beauty lies before 
grown-up people as well as themselves, and that some 


FLOWERS AND INSECTS te гоп 


questions cannot be answered, although the attempt to 
solve them never ceasés to fascinate. Besides awaking the 
Collecting inquiring instinct, this study of flowers 
Jd TOTEM leads to the exercise of the collecting in- 
stinct. Here we may say that the best way 
of * collecting ” flowers is to grow them, and the school 
flower-show should help to foster this. Prizes for 
bunches of wild flowers should not, in our opinion, be 
offered. In Syüney, where Nature study is carried on 
in an enlightened manner by educational authorities 
anxious to preserve the natural beauties of the neigh- 
bourhood for posterity, collections of wild flowers, 
equally with specimens of birds' eggs, are 'excluded 
from school exhibits. The temptation is strong to pro- 
duce trophies of "rare" specimens, and if this be 
induced in a whole population of school children the 
results on the rarer flora are disastrous. The collecting 
instinct must be kept in moderation. When the pupils 
are old éhough to need a collection for purposes of 
class reference, the specimens can be dried by placing 
them very carefully in, dry sand, or, if this is not avail- 
able, between sheets of newspaper frequently and care- 
fully changed and képt under pressure. But such 
specimens inevitably fade, and scantily Suggest the grace 
Records and colour of the living plant. It is better, 
brdsh wor WE think, to train children to use the brush 
as a means of expression, so that when a 
plant interests they may paint it as accurately as possible 
from Nature. The herbarium specimen, dried, flattened, » 
and decolorised, is forgotten, but the effort of painting 
secures a more vivid memory-image of the plant, round 
which will be associated not only its adaptations to 
insects, but gradually, as knowledge widens, its relation- 
ships in the scheme of plant life, its nutritive, healing, or 
poisonous properties, its folklore, its place in literature. 
And the habit of portraying flowers in all the beauty 
D 
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8 their exquisite poise dnd fresh colou? 
` There is no reason why many 
lass, 


and appreciative, which is 
her “ Recollections of a На f 
reason why a portfolio of flower studies, 
a narrower area, but as sincere and i 
way as her flower portraits at Kew; | 
found as a ar family treasure. 
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CHAPTER XXVII 
"IHE GRASS OF THE FIELD 


Ат theend of June in the southern ognties of England, 
and somewhat later in the пог}, the air is filled with 
the scent of new-mown hay. In the weeks just before 
mowing, when the children see the grass lengthening 
in the fields, they may learn something about this 
universal garment of the earth, This is well worth 
while for the mere Beauty of these “soft, countless, 
peaceful spears," as Ruskin calls the grass 

> stalks. Besides this, grasses are of great 
importance. Professor Marshall Ward?says: “Tt is 
perhaps not too much to say that if every other species 
of plant were displaced by grasses of all kinds, man 
Utility would still be able to supply his chief needs 
> from them. To English children the 

“ grass of the field » means the grasses grown in some 
fields for pastures, where cattle may graze, and in other 
Ao 1015 (meadows) where the grasses are mown 
DEA and stored for winter use. Let them POM 
etween ^ ^ patch of pasture and the edge of a meadow 
pastore ami just before mowing. Sow some of the com- 
monest grasses in the school playing-field. 

In rural districts these may be differentiated according to 
their fitness for meadow or pasture respectively, and 
useful, useless, and injurious grasses may be recognised. 
Thenames of some of these grasses» cock’s-comb, cat's-tail, 
fox-tail, &c., are attractive to children, and they will be 


Beauty. 
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pleased to make a collection and find out why the names 
‘ure appropriate. } ni EN. 

Roots—The children will find how difficult it is to 
"draw up a complete plant from the soil without breaking 
its roots. These are very thin and fibrous, all starting 
from the same point (cf. seedling wheat, Chapter XIII). 
No part of them is thicker than another, and they can 
penetrate easily into the soil, firmly holding on to it and 
reaching a long way down in a close network. In some 
places on the sea-coast the children will be able to see 
how the ruots of a coarse grass bind together the loose 
sand of the low hillocks along the shore. 

Stems: running or tufted—The stem of a grass 
needs to be carefully looked at. What we call the stem 
is not really such, but rather a stalk which is meant 
to flower, and which is called a haulm. In some Brasses 
the true stems creep or run along the ground and 
strike down a new set of roots from each knot as they 
run, much in the same manner as the strawberry, a 
plant in which the children will be interested at much 
the same ‘ime of year. But whereas the strawberry 
" runner " is above ground, in many grasses the stems 
creep underground, as in the coarse ‘ bent" grasses 
of the sand-hills. Sometimes, however, the stem does 
not creep at all, but remains very short and sends up 
branches from a point' quite close to the ground ; these 
are tufted grasses. 

Grass leaves.—Both the stems and the flower-stalks 
consist of tubes placed end to end and divided into 
sections by knots; when the grasses are ripe, these 
tubes are hollow. Both the hollow sections and the 
knots can be well seen in the big Brasses, such as wheat, 
and in the bamboo rods which enter so much into 
modern house furnishings. In the growing grasses of 
the meadows. We never see the stalk except the top 
Joint, for it is so completely hidden by the leaf. Let 
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басе down a blade or leaf of grass to where 
tb join on to the stalk. Tt is not joined there; 
round in a sheath between one knot and the 
below. The edges of the sheath meet on the side 


— Rye GRASS Fic. 38.—POA ANNUA 


stalk opposite to the blade so as to form a kind 

Where the blade broadens out into the sheath 

there is a small whitish strap (ligule) which the 

can quite well make out. At the lowest part 
U 
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of the, stalk only one sheath is Seen, overlapping those 
Within. The blade itself is very long and ribbon-like, but 
with veins and ribs that give it strength running length- 
wise to the tip. Ruskin describes a grass blade as a 
“narrow sword-shaped strip of fluted green." Let the 
teacher give a clear idea of the whole arrangement of 
haulm, sheath, ligule, and blade by letting the children 
‘reproduce it in a paper model. Ruskin's own suggestions, 
given in his '' Proserpina," will be found very helpful 
in this bit of work. 7 
Flower-heads.—-The children will not realise that 
grasses have flowers ПАНІ the flower-stalks lengthen out 
above the blades, which they do as summer advances. 
While they are weak, so that they might Yè damaged 
by the high winds, they keep close to the earth. In 
pastures and lawns where the grass is kept constantly 
cropped or cut, the “ goodness” of the plant goes to the 
making of fresh leaves, but in meadows the flower- 
stalks lift upwards and the children may see in June the 
inflorescences “or spikelets hanging out tassels which 
they will recognise to be stamens, And since oats and 
Wheat are big grasses, have some specimens of these 
grown for the purpose of comparison. In the oats they 
will see a central Stalk with branches which again branch, 
so that the flowers and afterwards the fruit hang out 
loosely. In the wheat, on the other hand, the little 
flowers cling quite close to the branch in rows, so as to 
form dn ear. In the meadow grasses they will find both 
types of inflorescence repeated. The rye grass and 
fox-tail have close flowers like the wheat, and there 
is a wild oat-grass which imitates its namesake. The 
common meadow grass, Poa annua, which grows every- 
where, hangs out its flowers quite loosely from the stalk. 
Flowers.—Grasses „do not develop showy floral 
coverings. The true flowers are protected by scales, 
and sometimes by bristles, e.g. the “awn” of oats, of 
the bearded wheat, and pf barley, The flowers of grass 
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are very small, but those of wheat can be made out with 
a hand-lens and the thildren will be delighted to see 
the two feathery stigmas and the three dangling 
stamens. Afterwards they will be able to find these 
in a cat’s-tail or fox-tail, for instance. 

Pollen carried by wind—They will easily see that 
the humblest grasses, like so many great trees, depend 
on the wind to carry their pollen. The pollen of the 
high trees was sliaken out by the March winds that it 
might travel far; the pollen of these grasses is gently 
wafted by the light breezes of summes, for its fellow- 
plants are quite near., All the grasses have to do is to 
bend lightly to the wind on their slender but strong 
and elastic stalks, the hollow tubes admirably adjusted 
to the strain they have to bear, and to “softly brush 
each other with their flossy heads." Some of the 
pollen must inevitably fall on the feathery stigmas 
quite near them. Indeed, when pollen is ripe it is so 
abundant that one sees it blowing across the meadow 
like smoke, and sometimes people suffer frm hay fever 
by breathing it into their nostrils. ° 

Hay-making.—Grasses should be cut for hay just before 
the time that the pollen'can be shaken out of them, and 
obviously before they run to seed, fot the object of 
cutting is to secure the nutritious parts of the sap, 
which would otherwise pass upwatds to the seed. The 
surplus water is to be dried out of the mown grass, and 
for this it must be tossed and turned, The scent of the 
hayfield is due to one special grass—the sweet-scented 
vernal grass, which is one of the first to bloom and 
which is greatly liked by animals. 

. Clover crops.—Not only grasses but clovers afford 

hay crops for fodder. We have already spoken of the 

red and the white clover fertilised by the humble 

and hive bees respectively. Children will find much 

besides to note in clover. It is very interesting to see 

how the little flowers that compqse the “head” of the 
» 
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clover behave. The flowers at the bottom of the bunch 
öpen rst, and when the pollen has been taken away 
they droop down, so that the bee knows it need not 
waste time in searching them. Let the children notice 
how the clover leaf when it happens to be competing 
with grass in a meadow, brings up its pretty threefold 
leaflet as high as it can to get air and light. These 
leaflets sleep at night. The two leaflets at the side 
fold their dark-green faces together às children fold 
their hands, and the leaflet at the top turns over so as 
to make a tent aboye the other two. The clover may 
be “ put to sleep” in*the day time by covering it with 
a flower-pot. Let the children cut out clover leaves in 
paper and arrange them in both sleeping end waking 
positions. ‹ 

** Weeds" of the meadow.—Notice how the “weeds ” 
which intrude among the grasses push up their leaves 
to compete for light and air with the closely-set blades 
and flower-stalks. A dandelion growing by the path 
will “sprawl” its rosette of leaves on the ground ; in 
the field it thrusts them upwards. Meadow weeds 
produce either long grasslike leaves or leaves that are 
narrow and much serrated. Let the child look'for the 
buttercup, the plantain, sorrel, ox-eyed daisy, yellow 
rattle, and pale mauye scabious. 

Inhabitants of the nreadow.—The meadow is naturally 
the home of innumerable small creatures to whom 
the sérried grass blades must appear an interminable 
forest. Perhaps the children may see the leaping, 
chirping grasshopper, the cousin of the now somewhat 
scarce household cricket. Keats’ beautiful sonnet on 
the grasshopper, “ The poetry of earth is never dead," 
is, by-the-bye, one of the few poems in’ sonnet form that 
can be enjoyed by children of twelve, and will bring 
a meadow at noontide vividly before their eyes, 

A less harmless insect is the grub of the daddy. 
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longlegs—thé “leather jacket,” who feeds on the roots of 
grasses and would do more damage than he does were 
his kind not constantly devoured by rooks and starlings, 
who dig for him with their strong beaks, And equally 
mischievous is the larva of the cockchafer, which lives 
three years below the soil, colourless, blind, and a most 
voracious deyourer of grass roots, except when he is 
hibernating in the winter, deep below the ground. — 
At the end of tlie third summer he falls into the pupa 
stage, and in his fourth spring he emerges as a perfect 
insect, having burrowed six feet unwards with his 
strong head and legs. Then, as most boys know, he 
inflates his body with air, and flies away to a new 
life amonga the trees, where he begins depredations 
in a different sphere. As a larva, he mines so deeply 
that only that wrongly abused animal the mole can 
seek him out and déstroy him, and thus save much 
wholesome herbage from impoverishment. 

Banquets for Birds .—As the grasses ripen, the mca- 
dows are haunted by companies of greenfinches, linnets, 
and sparrows, even the town sparrow taking an outing 
in this way. These birds are vegetarians, and now 
they have opportunity for abundant feasts ofseed. It 
is pretty to see a sparrow hovering in the air а foot or 
so above the tops of the grasses, looking for a foothold 
below where he may cling and eat. Later on the 
mown meadows are thronged by still larger numbers 
of birds gathering the fallen grass seeds, for those who 
have been rearing à second or third. brood of young 
ones have finished their labours by this time, and are 
able to enjoy themselves. Insects abound also, and, 
having lost their covert of grass, are exposed to the 
sharp eyes of those birds who prefer insect food. 
* Every one finds something to his liking . D. little 
seeds, insects, and minute atom-like foods it needs 
a bird's eye to know.” , б 
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CHAPTER XXVIII 


IN SUMMER WOODS (1) 


Indoor study of twigs—The study of trees, we will 
suppose, has boy), begun in winter, when the charac- 


teristic framework о? branches has been noticed in^ 


common trees, and when the colour, shape, and arrange- 
ment of the winter buds have been examined. Twigs 
of these trees have been placed in water in the school- 
room in order to let the children notice how the leaves 
escape from their buds and-how they are rolled up 
inside their protecting scales, As the flowers appear, 
fresh twigs have been brought in, so that new elements 
might be added to the image of the tree as a whole. 
Fully developed sprays have „been lightly stitched 
to white paper and displayed in the classroom, with 
the name of the tree clearly printed below. The 
teacher will find paper a very useful material for im- 
pressing points of structure upon children of eleven or 
twelve. With paper swe may demonstrate how the 
leaves are folded within the bud; the shape of the leaf 
may be reproduced and the veinings marked on th» 
model. And the teacher, with a cylinder of paper and a 
few tiny pins, may help the children to reproduce the 
various ways in which the leaves are arranged on the 
Stem in different trees. 

The tree as a whole—Out of doors the purples and 
russets of early spring have given place first to bright 
tender green, and then to the full, deep, more uniform 
green of midsummer. We will suppose that these 
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changes, as well as ihe appearance of the flowers, have 
been duly noted on'the trees set out. for obsetvation 
on the “tree map " of the school or class. When the. 
trees are in their full glory of foliage, the children 
should be iaken to stand beneath some stately oak 
or beech so that they may gaze up into its branches, 
and feel rather than observe how noble and beautiful 
an object it is. It should never be forgotten that our 
chief aim at this stage is to create such a feeling for 
Nature as will colour all the more intellectual aspects 
of the work. > 

Its adjustments,—An acute observer has said, “ Chil- 
dren care little for Nature if it has nothing to do with 
man." We should traverse this statement, but admit 
that children care little for Nature unless they can 
associate it with some such intelligible adjustments as 
they have been accustomed to find in man; in other 
words, unless the natural objects are shown to be 
living like themselves. Let them notice, therefore, 
how the frees adjust themselves to theif environment, 
We have before suggested that they sheuld notice 
how oaks and beeches spread abroad or grow up bare 
to a great height according as they are in the open 
or close together in a wood. Let them now notice 
that the shape of most of our forest trees, seen from a 
distance, is that of a dome, arid seen from the base 
of the trunk is Jike that of an umbrella with huge 
ribs and a vast concave screen. It is a common ex- 
perience to take shelter under a tree during a shower. 
Then they may notice that though the ground at the 
foot of the trunk is quite dry, there soon begins a 
profuse dripping from the tips of the outer branches 
so that a circle of moisture is formed all round the tree. 
When the shower is over, let them step back and once 
more notice how branches, twigs, and leaves are arranged, 
as Kerner points out, in stots, the lower projecting 
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beyond the upper, so that the rain descends from the 
higher to the next layer, and frm these to the lower 
r Stories in succession, and so to the ground. 
Arrange- Tet them see how the details of a twig 


menton Т9 help this arrangement. Тһе slope of the 
dispose of twig itself, the grooves along the midrib 


moisture, and stalk of the leaf (well seen in the ash), 
and the long-drawn-out tips of the lime 

and elm leaf, are all devices directed to the same end. 
Now let them imagine the parts of the tree below the 
surface. In somg, trees, such as the beech or fir, they 
can see how far the roots travel from the trunk. Help 
them to realise that beneath the soil there is, 
Relation of as it were, an inverted tree, consisting of a 


eee Stout root striking downwards and innu- 
SNe 29 merable root branches growing out from it 


dripping ^ Onevery side. Now the growing tips of these 
branches. roots, which are the parts that extract the 

nourishment from the soil, “correspond 
in position to*the growing tips of the branches above, 
below which the ring of moisture.is formed. 

Let the children notice which of their garden plants— 
e.g. nasturtium ; or hedge-plants; as mullein or thistle— 
behave in the same way. On the other hand, let them 
compare the different arrangements made by the bulb 
plants they reared in” spring, and by such plants as 
rhubarb, lily of the valley, &c., where the rain is directed 
not oütwards, but downwards and inwards along the 
funnel-like leaves to the root, which in these cases lies in 
a straight line below. 

But the absorption of moisture is not the only 
consideration which determines the arrangements of 
branches, twigs, and leaves. Light and air, as we know, 
are of great importance. Hence the lower branches, 
which are in danger of being shaded by the upper, 
thrust out their growing tips as far as possible beyond 
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the circle.of®shadow. The Buds along that part of the 
branch ды the аш an not developed. ach of 
A the great boughs or “ stories” of the tree 
А must provide as fhuch light and air as 
BG CGN possible for its inmates, and twigs and 
light and leaves must be fitted into one another 
air. like the rooms in a block of modern flats. 
This is the real meaning of the various 

devices for the*arrangement of leaves on twigs which 
A we haye noted in our schoolroom studies. 
Their Sometimes the leaves are placed on the 


SC Бе twig alternately, as*in the beech; some- 
the twigs. times in opposite pairs at right angles so 


ə as to form a series of crosses, as in the ash 
and-elder ; sometimes in spirals, as in the oak, The usual 
shape of a leaf is ovate, so that its tip, at least, does 
not screen its neighbours ; and when there is any danger 
of overlapping, as in the oak, where, as we have seen, the 
е » spirals are rather close, the leaves are 
Apis oiie very much cut, so that light can filter 
апады through. „Sometimes these notches are 
` quite small, as in the beech and elm; 
sometimes, on the other hand, the divisions are carried 
so far that one large leaf is cut up into many smaller 
leaflets, as in the ash and horse-chestnut (let the children . 
determine that these are not whote leaves by discovering 
that there is no bud in the axils where they join the 
stalk, which is the midrib of the true leaf) in the 
lime and the elm, where the foliage is particularly 
dense, the leaves nevertheless, by a lopsided arrange- 
ment of the blade, let in light on their brothers. Onan 
elm twig we may notice also that there 
Leaf are maller and larger leaves, the smaller 
mosaics. — cunningly fitted into the spaces left by 
the larger. Sometimes, again, as in the sycamore, 
the leaves are spread apart by differences in the length 
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of their leaf-stalks, thus imitating on the’ branch the 
mosaic’ we have seen on the ground in the case'of colts- 
foot and ivy. Let the children look up into the tree and 
поќе the golden points аһа patches of light in the inter- 
spaces of the leaves. Point out to them how the light 
falls upon the tree, not vertically, but obliquely, from 
east, south, or west, according to the time of day,so that 
even the inner leaves get some share of sunlight during 
the twenty-four hours. Where the shade is quite dense, 
as on the lower inner boughs, leaves are not developed. 
The connection ef physical well-being with abundant 
light and air can hardry be pointed out too often. 

Relation of foliage to trunk.— Though one leaf by 
itself is insignificant, yet the character «of a tree 
depends largely upon the number, size, and weight 
of its leaves taken altogether. If the leaves are large 
and numerous, there is a corresponding weight to bear, 
so that trees which carry broad sheets of foliage, such 
as the oak and the beech, must have thick, massive 
trunks. On the other hand, the birch has fewer, 

smaller leaves and therefore its trunk is slighter. 

The “habit”? of а tree.—Trees may be known by the 
way in which the leaves hang from their twigs. The 
foliage of the limé lies in horizontal sheets, but the leaves 
of the birch, the ash, the various kinds of willows, the 
poplars, and especially the ever-trembling aspen poplars, 
are furnished with longer stalks so that they hang more 
loosely and vibrate more readily in the wind. These give 
Jess shelter to the birds than the closer-leaved trees. On 
the other hand, these are the graceful trees, which have 
iheir own charm in contrast with their sturdier brethren. 
If the oak is the “king of the forest,” the birch is 
the “lady of the woods,” so familia? in MacWhirter’s 
picture. If our pupils are to grow up lovers of trees, 
we must do all we can to render them individually recog- 
nisable, each in its own habit as it lives. 
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` CHAPTER XXIX 
"iN SUMMER WOODS (2) 


‚ describing woodland scenery.— The woods 
in England are sometimes survivals of the great 
of native forest which once spread “over "the 
country. The Forest of Dean, Charnwood 
and Epping Forest are such remnants. Many 
however, are plantations—te. trees which have 
set in the soil by man and are not the result of 
gas Nature chooses. Moreover, since 
‘modern time are the property of some 
) body, they are all kepé in order, the 
are prevented drom overcrowding, undergrowtli 
kept down, and paths arc made. Tell the children 
` stories of Gurth the Swineherd, of Robin Hood, of Una 
and the Red Cross Knight, to help them to imagine 
—. what the Wild wood was like when it was less trimmed 
‘the hand of man, and describe (using pictures) the 
growth, the gigantic creepers, the darkness of a 
forest, that they may realise what Natere can 
when she is left alome. In Britain, by-the-bye, the 
« forest” is applied notonly to a tract of woodland, 
yut also to any wild district not under cultivation, even 
large trees are absent, as in the “deer forests" 
Hand, anû Ashdown Forest in Sussex, which is 
ct of sandy heath. _ 
the children note the meaning of the word copse 
ice, a wood in which the trees are only allowed to 
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rtain height and then are copped * or 
ES EM ane ; thus in the hop districts 
young ashes are cut to make hop-poles, and in рте 
"parts of Sussex there are copses of Spanish езп s 
which, after seven years, are cut down for making 
into barrels, &c. A spinney 15 a tiny bit of woodland 
in an open field or on a hillside to give covert for game. 
The minor plants on the great trees —In a ramble 
through a wood, the children will finc that the trees 
themselves are but giants in a great company of plants 
of many kinds. If the trees are giants, the mosses 
and lichens which we'find on their trunks are among 
the smaliest of vegetable creatures. The lichens will 
be found on the dry parts of the trunk, and the mosses 
on the damp parts, and also on the great limbs of the 
roots that protrude above the soil. 
little pale, crusted, or cup-li 
distinct * root, stem, leaves, 
other hand, have leaves an 
very simple; aad whereas the li 
except in dry situations, the larger mosses, at least, 
Prefer moisture. The teacher should read Ruskin's 
praise of lichens and mosses in’ “ Modern Painters," 
and he will ever thereafter See in these delicate “ fine 
filmed, humblest, most honoured of the earth children," 
beauty and grace that will hel 
eyes of his pupils, and to 
that exquisite economy of 
and bare places with © uni 
growth.” Later on in 


brackets of quickly growing fungi, 


—In the open spaces between 
the great trees are Spninging saplings, Smaller trees such 
should know that a lichen js 


еп alea tangled &mong the thr 


* The teacher really a Partnership of 
{yo plants—a gre ads of a fungus, 
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as hawthorifs and hollies; and straggling bushes, such 
as brantble and wild rose. Other climbing 4plants, 
such as ivy, will cling to the trees themselves. (It is 
this undergrowth, especially of climbing plants, which 
makes a tropical forest so difficult to penetrate.) Often 
in our English woods laurels and rhododendrons are 
planted in the open spaces between the trees to make 
brighter patches of colour. 

The floor of the forest.—The floor of the forest is 
rich. in all kinds of treasures. Let the children search 
round the bases of the trees for their-seedlings. Only 
a few of these will suryive, but théy get a good start in the 
hotbed of dead leaves which each tree sheds in the 
autumn, aid which form a rich vegetable soil, or Mumus 
as it is called. Besides the wood grasses, the mosses 
and ferns, and nettles, we shall find in succession the 
little green-flowered dog s-mercury, the wild hyacinths, 
growing in sheets which look like patches of blue 
sky .dropped between the trees, the delicate wood 
anemone,, the still more delicate woo-sorrel, which 
goes to sleep in the afternoon by folding up its three 
leaflets with their under-sides touching one another, 
and hanging them dównwards from, the flower-stalk 
(compare with the sleeping habit of clover leaves). 
Later on in the year, wild raspberries, campions, and 
foxgloves are found їп abufidance. Whenever a 
clearing is made in a wood, these “ weeds” soon take | 
possession, and are followed by hawthorns and ( 
brambles. * x 

Let the children notice how the carpet flora varies, 
In fir woods we find nothing growing but the bracken 
fern, and the shade of a beech is so dense that scarcely 
anything will grow under it except perhaps dog’s 
mercury, wood sanicle, and its own seedlings, which 
thrust up their curious seed-leaves like two green, fleshy 


hand-sereens. 
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Animals of the weod—The wood is (fiot merely a 
plant "world. In each region—in the foliagé, in the 
_tree-trunks, in the undergrowth, and on the floor and 
beneath the floor—there is, of course, animal life in 
abundance. Each tree gives shelter to myriads of 

с insects. If we take the common oak, for 
Шә ineton example, we find it haunted by the ENS 
CAREER chafer, who, as we saw, lives the first part 
of his life as an underground root-eating 

grub. Now he devours leaves. The great stag-beetle, 
whose “horns h, Jook so formidable, feeds on those 
parts of the tree whith have begun to decay. Some 
insects Haunt the leaves. Certain of these (the leaf- 
rollers) twist the edges of the leaves over themselves 
Бо as to make a secure retreat. Others saw into the 
tissues of the leaves. The various kinds of galls on the 
trees, of which the oak-apple is one, were caused by 
insects laying their eggs on the leaf or end of a twig 
and introducing at the same time some substance 
which actually altered the tissue of the plant and changed 
it into a convenient shelter and larder for the young 
which were to be hatched. ў Я 

Bird life in the woods.—Sonte of this insect life is 
kept in check by birds. The woodpecker, for example 
props himself up against the trunk of a tree by a stiff 
tail which is like the: back portion of an easel and 
with his toes—which are arranged in two-pairs of two 
each iike the parrot’s, and not three in front and one 
at the back, as is the case with most English birds— 

he holds on to the bark, which he taps with his stron 4 
beak in places where he suspects that insects abou 4 
Then he thrusts out a long, Sticky tongue, t d i 
enn S gue, ta which 
5 insects adhere, while larger ones are caught in 
its sharp, forked point. Another curious es the 
nuthatch, may perhaps be seen running up a tree just 
as a mouse does, _ It will climb in this Way on the under 


" 


a =r o 


+ s IN SĂ 


tad "o WEN 
4 "3 


MER HOOPS Em 


may perhaps 

and the children may hear the scream 
y and catch the flash of his beautiful blue 
“They will most likely hear the monotonous 
the turtle-dove, or the large, heavily-flying 
pigeon calling: “ You are so pretty ! You are so 

ity! You!” ч 5 
of the woodland. -Thè squirrel may be seen 
with a flick of his tail up the side of a tree, or 
from bough to bough. Down below, in the 
ће dormouse has a little nest, and the hedge- 
may be coiled up’ among the fallen leaves at the 
` the tree. Rabbits who penetrate into the 
: warrens find plenty of green sappy 
оп which to browse in the evening or early 
* Perhaps a fox has his lair in a thicket. Not 
Londoners know of the herds of deer which feed in 
the open glades of Epping Forest near High Beech, 
ith all these varied inhabitants à gfeat wood is not 
only a delightful. desert, but, as Shakespeare said, à 


t . 
J The spirit in the woods."—Manage a picnic to а 
` wood with discretion. Let the rough games be played 
. in the open glades, but, ag Wordsworth says : d: 
Move along these shades 


In gentleness of heart ; with gentle hand 
Touch—for there is a spirit in the woods. 


he shade of the great trees it is best to sit quietly 
stories of woodland а REN such stories of 
Ws ug A ) 
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CHAPTER XXX 
гә Я TREES IN TOWNS (1) 
м шо in a town park.—While it must be confessed 
an urban park is less attractive than a bit of real 
oodland, yet the town teacher "will find that it offers 

advantages for teaching purposes. P 
ereasoin a wood the trees are often planted to- 
gether, oak by oak, beech by beech, in a park or open 

‘pace there is often great variety, each kind of tree being 
7 in the situatión that will display it to the best . 
Thus in Battersea Park, in Kew Gardens, 
В stead Heath, „the young Londoner can, 
a quite small area, make acquaintance with 
very kind of tree that will grow in this country. 


taught not only to refrain from damaging these, but 
take a pride in them. It should also be pointed out 
to them that the encouragement of trees 
and undergrowth'in the parks has resulted 
in an increase in the bird population of 
was drawn up for the “Country in Town” 


‘Park Kingfishers have brought up their young, 
cuckoo has laid its egg in а sedge-warbler's nest. 
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The plane.—The plane is the tree which is 
oftentplanted by the side of 1Могоцећагез. 
easily be recognised in winter by the curious, 
“tured, globe-like fruits which dangle from 
boughs, and by the greenish-grey patches on its 
showing where the old bark has naturally 
away. It is this property of getting rid of ће. 
bark which, it is thought, enables the plane to 
the smoky air of our towhs so well, | , 
B Uu eu to hear of. 
sapient Borough Council which offered a reward for 
conviction of the inkiginary offenders who 
peciing the bark from the plane-trees on the bx 
under their care, ^ 
In the winter the twigs show alternate buds, 1 
curved, and pointed, and of a dark-red colour, 
leaves appear late in the Spring, and they have sy 
Bases which hide the young bu 
the broad nobly-shaped leaf wl 
Itslea 10 the tree, L 


one another as to be able 
and air so specially necessary in towns. 

objected that this loose arrangement of 
makes the plane-tree of little use for giving 
the birds, and the objection must be 
the other land, the arrangement reSults in 
effects, almost peculiar to the plane, 
notice what bold and clear-cut s 

graceful lobes showing distinetly j 
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these separated leaves throw 
) реша TRES 
| v бае аа 
Eu h the strong glow of the electric light; 


1 a street-lamp placed close under the tr 
) poppe thrown up on to the under sides of 
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. 

zes. It needs to be а dweller in a town io see 
cts like these. 

May and June, when the leaves are still young, 
children should look out for the new flowers of the 
plane. They will see long stalks (2-6 
inches) with what look like two or three 
large globular buttons threaded on them, 
aces left between. ‘The smaller buttons are the 
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pollen-bearing flowers or stamens, which ate borne on à 
stalk by themselves. When the*pollen is shed, these 
catkins fall to the ground. The larger globes on the 
other stalks, which are to form the fruits, will, however, 
remain hanging, as we have seen, throughout the winter. 
Each globe consists of a number of little nuts with 
tufts of bristles growing from it, these giving it a 
sculptured appearance as scen from below. But the 
plane-tree does not sow itself ; it is not a native of this 
country (having been first introduced by the father of 
the great Lord Bacon), and it only grows where it is 
planted, so that we 4% not find it in woods or in the 
open couhtry, where earlier-leafing trees are generally 
preferred. G 

The plane, hardy as it is, has its own enemies. Of 
these the most formidable is the caterpillar of the 
vapourer moth, which, like his victim, 8 quite 
Kindly to a town life, haunting trees and squares, where 
he may be seen flitting about in August. 
The vapourer moth is a small, reddish- 
brown moth, with dark markings, and two 
vapourer white crescents on his front wings. It needs 
moth. sharp eyes to discover his mate, who is to be 

found only on the tree itself, for she is wing- 

less, and never leaves the spot on which she is born. 
Other Lepidoptera, as we have seen, 
during the pupa stage, wherewith, on be 
insects, they can fly away and find a fresh feeding- 
ground for the next unborn’ generation, But trees, 
unlike herbs, provide aburidant food for many families, 
and so it has come about that the female vapourer moth, 
on emerging from the cocoon within which she passed 
her pupa stage, simply remains еге; there she lays 
her eggs, and there she dies, 

In the summer of 1906, the curious hair 


y caterpillars 
of the vapourer moth were so abundant in Hyde Park 


London 
planes and 
the 


develop wings 
coming perfect 
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that the receipts for hire of chairs in this favourite 
resort of Lóndoners*fell so considerably as ta; causa 
the authorities great concern. It became a matter of 
courtesy for strangers to brush the caterpillars away 
from their neighbours, or to give warning of their 
presence. At the end of the season all the trees were 
syringed with an insecticide fluid in order to prevent 
a recurrence of the pest in the next summer. Thus, 
even in towns, man steps in and arbitrates, as it were, 
between opposing ‘forces in Nature. The vapourer 
moth is very interesting to naturalists: but the tired 
Londoner must rest in peace beneath the shadow of 
his plane-tree. d 

The sycamore—But the plane is not the only tree 
that wil thrive in towns. The sycamore, whose leaf 
is somewhat like that of the plane, is often found in our 
squares, parks, and siiburban gardens, though, having 
been longer known in the country, it is also found much 
more frequently in rural disfricts. ; 

So like is the sycamore to the plane; that we сап 
understand how it comes to be called Acer platanoides,. 

lm or, as the elder Ou. дауа told, the 
or planer ne-like maple. For it is re a maple: 
like maple, us true E of wnich v mu 
the Bible, in the story of Zacchzeus, is the fig mulberry. 
In the miracle plays of the twelfth and thirteenth 
centuries the maple or mock-plane, as it was then called, 
was substituted for the true sycamore, which dots not 
grow in England. Hence the maple acquired the name 
by which we now know it, aud hence, too, it became a 
very favourite tree. ] 

Having pointed out the likeness between the leaves 
of the plane and^the sycamore, We must now exercise 
a faculty which well-taught children delight in using— 
the faculty of discrimination. This will bring out the 
following differences arrived at, let us say, as the p 

a 
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of a little “ problem ”” 
on. stalks 
ro Bs A AE шс LIES 
sss so that it casts 
(3) the lobes of the leaf itself are ыу 
leaf is of a darker green, and not s 


ha 


Fig, 40.—SYCAMORE | 


There are also marked dig ence in the 
fruit of the two trees. Instead of hanging 
hic the sycamore has long hanging 
fruits of scented green" flowers. When the 


ipe, we find it hanging in "keys." a 
seed has two spread-out wings, curving 


each other, so as to o forma broad lett 
red (vide p. 340). Note that the азр“ 
one seed, and whereas the ash keys ae 
into the winter the double scimitar of the 
is spun away by the CAS winds much earlier, 
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its is characteristic of the sycamore, whose 
edv and stdiks are also tinged with rid, aud 
the sycamore Aliana изо ce dine буто the lime, 
| the aphides are so fond of it that their “ honey-dew > 
ly falls from it in summer. 
with hedge-maple.— The hedge-maple is a 
smaller tree than the sycamore or plane-like 
is often found in hedges, side by side with 
awthorn, whose leaves are somewhat like its own. 
The fruit of the hedge-maple is dowble-winged, like 
of its larger sister ; but instead of bending down to 
the letter U, the wings are stretched out straight 
either side of the seed. (vide p. 340). The collecting 
y be harmlessly employed in connection with 
ecds, and even a town child will have 
of acquiring specimens of these fruits, 
form excellent studies for drawing 
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the open spaces and suburbs of towns. 

is the Lind, Linden, or Line-tree, so called b 

the ribbon-like strips of the inner bark. The 
ws straight, with smooth outer bark. At 
ance from the ground there is often a thick 


ior a time by its coral‘tipped stipules, and 
Theseus: down from its twig in a very 
mes psit fashion, as we have scen the hors 
over the younger and more delicat 
z re d le ones as tl 
wee Acus As the tissues become firmer, | 
` drop off, the leaves become nearly i 
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LEAVES AND BLOSSOM OF THE LIME 


Vig. 41. 
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lost their first tenderness of colour, yet a lime-tree is very 
beautiftl in June and onwards through the summer. 
Its For in June appear the curious dainty 
blossoms,  Plossoms, which no one forgets after once 

seeing them. A bunch of small yellowish- 
green flowers hangs from a pale, honey-coloured, ribbon- 
like “bract,’ or undeveloped leaf. The stalk which 
hears both bract and flower is long and pendent, so 
that the pale blossoms dangle from among the leaves. 
Here they attract hordes of bees, for the little blossoms 
are rich in honey, and advertise it by a delicious fra- 
grance. Lime-blossom' honey is especially choice, though 
it is very difficult to obtain it unmixed with the honey 
of other blossoms. ? 

It will be seen that the lime resembles the sycamore 
in the attraction that it provides for bees; and, like 
the sycamore, it is haunted by swarms of 
aphides, whose “ honey-dew " drops freely 
from the leaves; hence we do not find 
either the lime^or the sycamore planted upon lawns. 

As the lime was one of the earliest trees to show its 
leaves, so it is one of the first to shed them, and the 

А yelloyy drifts come down quite early in the 
уе autumn. Then its fruits—little nut-like 
hodies about the size of a pea—will be floated away 
on the wind, each clúster being borne through the 
air by its bract, which serves as a wing or para- 
chute. з, 

In June let the chiklren look on the leaves of the 
lime-trees for’ the caterpillars of the bufi-tip moth, 
Moths on yellow, hairy creatures with seven broken 
lime-trees, lines running down their bodies, They 

_ Will be found sociably huddled together in 
companies, eating the leaves with a persistence which 
eck ee po to the disfigurement Of the tree. Round 

1S of the lime the children will find the 


Its insect 
visitors, 
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black-ridged* pupa-cases whith contain the caterpillars 
of last yéar, and they may watch the emergence»of the 
beautiful pink and mauve moth with the large buff 
blotches at the tip of the front wings which give it 
its name. Тһе lime-hawk and the vapourer moth also. 
haunt the lime-trees. On some leaves, ‘too, the children 
will find curious little nail-like structures standing up 
from the surface. "These " nails” are due to the action 
of gall insects, Who, laying their eggs within the tissues 
a Nail" of the leaf, cause the conversion of the 
ail $ à б 
galls, region near into a suitable cradle and 
larder for the magg6¢ when hatched. The 
special inseet which chooses the lime produces changes 
which give it the appearance of being studded over with 
these green points. ; 

The elder.—Another tree that is very kindly in its 
benefits to towns is the elder. An elder growing in a 
back-yard in an angle between a wall and a dust-bin, 
and within a foot or two of flags or asphalt, is a very 
different object from an elder growing ont in the open 
country, but it is a real delight to thousands of humble 
folk who like to see anything resembling a tree near 
their homes. The trunk of the elder is brownish-grey, 
TTE and if neglected it sends up from both roots 

and branches vertical shoots like rows of 
canes. The young shoots contain a pith which is so 
soft that boys can easily push it out to make pea- 
shooters and pop-guns. These vertical shoois not 
uncommonly die after their first season, and when dead 
they are very brittle, б 

The tree does not grow very high, but it makes 
amends by its multitude of leaves. These grow in 

pairs opposite to one another on each side 
пераа of the stall, and each leat is divided into 


five or seven notched leaflets, so that itis a compound 
leaf, like that of the ash. 
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The flowers are very tiny, but very beautiful, with 
five wexen bosses (the petals) alternating with five 
joints (the stamens), reminding one of the 
палоо: MS E dart” pu 50 often seen in 
architectural ornament. "Though individually small, the 
flowers make a brave show by the device of crowding 
themselves together. Five main stalks all start from 
the same point of the stem, but the outer ones grow 
longer than the inner, and they all bfanch in such a 
way as to enable all the flowers to lie in one plane, 
forming a broad white plate, or platform, sometimes 
nearly a foot across. The white gleaming platform is 
intended to attract insects, and this end is further 
secured by the heavy odour which comes’ from the 
fully-developed flowers, as well as from the leaves. 
We have before noticed that nearly all white flowers 
are more strongly scented in the evening, and it is in 
the evening that the suburban householder ars i 
chair farther away from the elder-tree inefull flow ver. 
When the floworing is over and the juicy purple berries 
hang down from the stalks which were once lifted up 
to form the floral platform, thrifty people make elder- 
berry wine from the fruit. Thè children may know 
Its that the flowers themselves are useful in 
virtues” making lotions and perfumes, and they 
jn medicine. may be tokl how the ‘great physician and 
botanist, Boerhaave, used to take off his hat to every 
elder-tree as he passed it, in recognition of its medicinal 
uses. Tell them that our ancestors believed it to have 
the power of keeping away evil spirits, and this is why 
it was often planted by cottage doors. Information of 
this kind is not Nature study, but it assists Nature 
Study by placing natural objects in a entre of human 
я interest, thus adding the touch of feeling which vitalises 
observation of inanimate things. 
alte тосу poplar—Children ought to love the 
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Lombardy oplar. Planted’ in long rows by the side 
of interntina le highways, as we see it in some Epropean 
countries, it is somewhat monotonous, but in small 
groups, rising above other trees, in a row along a garden, 
or by a stretch of water, it is very beautiful. It is the 
most aspiring tree we have ; the ascending habit of the 
branches produces a beautiful, pointed, flame-like column, 
which must surely seem to the town child “close , 
against the sky.” These “slender tops ате, moreover, 
so sensitive to the least touch of wind as to carry 
out the comparison with a wind-blown flame. There 
is a life, a vivacity about every part of the tree. The 
roots will give off Suckers, quite contradicting what 
children age so often taught in botany lessons—that 
roots do not give off leaves or leafy shoots. Each leaf 
quivers at the Jeast motion of the wind, as is the case 
more or less with all the poplars. This is because the 
leaf-stalks, especially those of the lower leaves of a 
branch, аге very long, and also because the stalks are 
slightly compressed or pinched from side to side. Hence 
the leaves hang very, loosely, and easily swing round 
edgewise to the wind. There is thus a constant twinkling 
in the branches from the play of light on the polished 
triangles of the leaf-blades. This also accounts for the 
rustling of the leaves, which makes the poplar one of 
the most musical of trees. * 

Tt is worth while distinguishing for the elder children. 
the white poplar, whose leaves are white and cottony 
Its on the under surface, and the black poplar, 
relations. ^ whose leaves have not this characteristic. 

The aspen is a variety of the white poplar, but the 
under side of its leaves is silky or smooth instead of 

downy. The leaves of the aspen poplar 
The ОШ especially show the quivering motion 
рор ат. characteristic of all the poplars. The elder 
children will associate with it the medieval legend that 
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CHAPTER XXXII 
a 
| HOLIDAYS BY THE SEAS (1) PLANT LIFE 


study and holidays—Amozg the many 
hich we may expect from a deepening interest 
re study in our schools is an improvement in 
he character of the children’s summer holidays. We 
a А0 ihat very soon the one-day “ treat," noisy, 
y» |, excited, will be replaced by frequent quiet 
which a few children with their class teacher 
to know one another better as they look at 
things together in the open air. And for 
п who are fortunate enough to enjoy a 
y awayefrom home we may hope better 
` things than are afforded at present from the mere 
` change from one town to another big crowded town 
that happens to have the sea on one side of its principal 


3 ies 

“In the meantime the teacher сап do something (0 
he children who go io the seaside with other 
than those afforded by the “ minstrel {roupe "^ 
similar “entertainments,” sn the sands. He will 

` of course, that a holiday on the shore appeals 
primitive instincts of dabbling in water and 
ive play which are innate in every child, 
| have so little outcome in city life, and 
expect and encourage the {building of sand 
| the digging of moats and trenches. But he 
realise that another instinct, the nomadic, 


ie 
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exploring instinct, may now be exercised in a new field, 
that magical, mysterious region “where land and sea 
mingle, and he will take advantage of this instinct to 
kindle a curiosity which may become a permanent 
intellectual interest. 

Preparation and review in school—It is quite legiti- 
mate in this case to give some kind of information 
beforehand. The teacher may describe his own experi- 
ence; he may invite reminiscences from children who 
may remember their past seaside holidays; he may 
show them pictures and drawings of the things they 
are likely to see. The promoters of the Children’s 
Country Holiday Fund, knowing that they whose alpha 
is ignorance have ignorance for their omega also, give 
lantern talks to the pupils before they leave town ; 
and the ordinary teacher will do the children a service 
if he makes some such preparation with his own class. 
“Problems " set before the holidays can be discussed 
in conversation lessons wher school opens again ; paper 
models, sketches, shells, and specimens of dried seaweed 
can be shown; and if the teacher spends his own 
holiday at the seaside he can use the opportunity of 
providing on his return a marine aquarium which shall 
be a delight and a reminder for his pupils during 
many months afterwards. 

Observations on the areas of a strip of coast.—Ask 
the children to be ready to tell when they return, 
whether the shore they visited was low and sandy, as 
in the Lancashire health resorts or on the east Ed 
or whether there were cliffs, as at Margate. If there 
were cliffs, were they steep or not? Of what colour 
were they ? At Margate the children will find white 
chalk, in Cornwall purple slate rocks with deep narrow 
DW ‘on the South Devon coast the red sandstone. 
oe agra ene ern smi 

arest coastline to which his 
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pupils will probably resort Even on a low sandy 
shore there Will probably be a tiny cliff or line qf sand- 
dunes. At such places as Hastings, Folkestone, or 
Scarborough the bold cliffs will be a chief feature. Help 
the children to distinguish the various areas or zones 
of the shore. (т) The cliffs. (2) The Boulders of stone 
at the foot of the cliff, which originally formed part of 
it, but which have become detached by the action of 
frost or the shéck of beating waves in storms. The 
stones near the foot of the cliff are rough and 
angular. Those further out are more rounded. Why 
is this? (3) The shingle, or coarse pebble area. (4) The 
flat or shelving sand-belt. (5) The mud or ooze at the 
extreme verge, uncovered at low tide. Do they find 
that the same kind and colour of stone is to be seen 
as they travel from the cliff to the edge of the sea ? 
Are there any pebbles like the rock of the cliff? How 
came the pebbles to be so beautifully round and smooth ? 
What markings have they noticed on the sands at low 
water? (ripplings made by wayes, marks of the feet 
of sea-birds, &c., worm-casts, and borings of worms and 
molluscs). 

By some such questions as these the children will be 
prepared to realise that the sea is not merely a huge 
tract of water reaching out to the horizon, but the agent 
of mighty forces grinding downethe rocks into pebbles, 
and these into sand and ooze, wearing away the 
shore in one place and heaping up banks in ahother. 
Geology and physiography are not studies for young 
thildren, but our pupils may make their own simple 
observations on the phenomena involved, and thus 
divine how men are able to spell out the past history o£ 
the earth. Е j $ 
йо conditions of animal and vegetable life.—At 
this verge of the land, too, they meet with a flora and 


fauna quite different from those which flourish under 


| ee! 
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$ 
purely terrestrial conditiofS. They are inethe presence 
of “ihe great and wide sea also? whereifi ate things 
creeping innumerable, both small and great beasts.” 
The mystery of life in the deep seas can only be 
faintly imagined, but some of the transitional forms 
occurring on thé coast will come under the direct 
observation of the children. We cannot expect 
them to follow out the peculiar adjustments to 
a watery environment, which explaia some of the 
curious forms they will meet. It is enough, perhaps, 
at this stage if they realise the quaintness and wonder 
of these forms of life. ,« 

The flora of the shore-belts.—Tfie animals are doubt- 
less the more interesting, but the flora of the seaside 
need not be overlooked. This flora varies in the 
different belts that we have traced from the cliff edge 
to the sea margin. On sandy sliores the children will 
not fall to notice the coarse grass growing upon the 
low sand-hills near the sea. They will find that the 
The danes blades | of this grass are very harsh, almost 
and cliffs, knife-like, and that it is nearly impossible 

to drag up the plants. This is because the 
grass has strong burrowing root-stocks which run along 
under the soil, sending downwards very long roots, 
and pushing upwards their tufts of coarse blades. These 
grasses so bind together the loose sand as to prevent it 
blowing inland over the cultivated fields, and the dunes 
are also useful as barriers against the wind. How strong 
and salt the wind can be at the seaside ihe children ` 
ean tell by noticing the growth of trees near the coast 
ШК ү whole tree seems to bend landwards EN 
oranches on the side neares 5 EE. 
Mie ne xw ihe e being very 

Upon the dunes and on sand 
such plants as the prickly sea- 
saltwort. Farther back little 


^ P] 


y cliffs we often find 
holly, the Sea-rocket, the 
herbaceous plants, vetches 


it 


- 3 
HOLIDAYS BY THE SEA B 


` 
and the likeo will grow on tit: turfy matting formed by 
the decased?roots of the original “ bents?” Golf-links 
near the sea are very popular, not only because of the 
good air, but also because of the specially short, springy 
turf which we often find there—a delicate elastic 
mattress, as it were, forming a thin covering to the 
firm “ poor " soil below. 

Let the children notice what vegetation they find at 
the high-wateromark, at the, low-water mark, and 
between these limits. At the high-water mark they 
will find the flotsam and jetsam of the,shore—a belt of 
wreckage which’ has been left»behind by the waves. 

Among dbris of shells, bits of wood, skeletons 
Atthe — and corpses of sea-creatures they will find 


hish fragments of seaweed torn away from their 
mark, moorings. Below the high-water mark they 


will find trails of slimy green alge—simple _ 
plants without distinction of stem, leaves, or root. 
Nearly all sea “ weeds," by-[he-bye, are alge, and though 
some of these appear to be branched, there is no putting 
forth of leaves or flowers such as we find in higher plants. 
Below this belt, near the low-water mark, we find the 
large coarse brown fucus, or bladder-wrack, with a tough, 
leathery stalk and branching fronds. The 
Between Tittle spores which reproduce the plant are 
the marks: found in bladders atsthe end of the fronds. 
Bien On the fronds themselves are air-bladders 
which float the plant in the water, and which 
the children will like to “ pop.” The ground colour of the 
reen, as may be seen by pouring hot 


fticus is olive-gr ? Rl 
water over a bit of it, when the surface brown dis- 
xtreme edge 


solves away. The red alge grow at the e : 
of the shore; where they are only exposed at very Dy 
tides, though, as they are very delicate, we den 
' fragments of them on the upper part of the beach, 


especially after a storm: 


EY LL í 
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These also have green tigsues underneatl» Ше red, for 
water plants no less than land plaats need'to build up 
their tissues by the “ living green” which we find in 
fhese tissues. But those plants which are exposed 


Fic. 42/— BLADDER-WRACK. 


alternately to the action of light passing through water 
The low. t high tide, and of direct Sunlight at low 
Beaten tide, need to have their ‘green tissues pro- 
mark, 19% and the brown and the red аге 
the colours best adapted to t i 
depths at which they are found, E т» 
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Far out, tco, in the pools of the farthest rocks exposed. 
at low tides, We find ‘ong, slippery, strap-like weeds or 
“tangles” (Laminaria). These adhere to the rocksat the 
side of the pool by discs which are поѓ roots, but which 
serve as anchors, holding them while they sway to and 
fro in the water, so as to have their tissues in it and 
thus take up the air they need. They are torn up when 
the tempests are very high, and then we sometimes 
find fragments of their long ribbons on the upper shore. 
Clinging to the sides of the rocks, often hidden by 
coatser weeds, are delicate red and green alge of various 

kinds. It is to this kind of pool or cleft 
Mi that the teacher who is making a marine 
RECEN * aquarium must come to seek the weeds that 

are essential to liberate oxygen from the 
water in which the animal inhabitants are to live. The 
coarser kinds will soon decay, and spoil the water. He 
must chip away a little of the rock to which these 
more delicata seaweeds cling, and carry them away 
as they grow. The emerald green ulva, er sea-lettuce, 
which holds out its thin crinkled tissues like a fan, 
is especially useful. The weeds are often the haunt 
of sponges and worths, which must be removed. 
Then the weeds, each anchored to its scrap of 
native rock, can be put into a bell-jar, the bottom 
of which has been filled with two inches of clean sand 
from the seashore. , Salt water must be added, and the 
weeds left a day or two before the animals are put in, 
It is possible to keep such an aquarium for many 
months, merely supplying fresh water occasionally to 
take the place of that lost by evaporation. . А 

If it is desired to have a larger aquarium, direc- 
tions will be found in the “Handbook to the Marine 
Aquarium” (1d.), issued by the London County Council, 
and obtainable at the Horniman Museum, Forest Hill. 
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HOLIDAYS BY THE SEA.—(2) SHELLS AND “ SHELL- 


кзн SLUNIVALVES 


Animal life on the shor2—As we have said, it is 
the animal life of the shore that will mainly attract 
children, and the primitive interest in watching movemeitt 
will be exercised in all kinds of new ways on the edge 
of the waters themselves, the ever-moving cradle of all 
the myriad forms of life. "Though we think and speak 
Fish of the “ fisheseof the sea,” yet as a matter 
F df fact the children will come across very 
few live fish while at the shore. Now and then they 
may see little fish in the rock pools, but their best 
opportunity ofelearning the different kinds will be 
afforded when the fishing boats come in. Then a 
good-natured fisherman will perhaps tell them the 
names of some of the silvery creatures his boat has 
brought to land, Probably the best way to make a 
child realise the ўе of a fish is to take him to a good 
aquarium. Such colJections as that attached to the 
Marine Laboratory at Plymouth will be specially 
interesting to the teacher. The contents of the tanks 
are revelations of the grace and colour, as well as of 
the eccentricities of form, that are fo be found in the 
great world of waters of which we know so little. 

It Js the study of creatures lowlier in the scale of 
creation than the fish, viz. the crustaceans, molluscs, 
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echinodermafa, &c. for which the margin of the sea 
gives such good opportunity. It is worth while Warning 
4 the child that the words “ shell-fish,” “ jelly- ^ 
Mb usn of fish," “star-fish,” and so on, are not true 
e word SS 2 5 
“fish.” descriptions of the kind of creature to which 
they are applied. Let the class consider 
once more the backbone and fins of the herring, which 
observation will give them a starting-point of com- 
parison with the backbonelesS creatures which are 
loosély called “ fish.” a 
Molluses.—To begin with the molluscs. Before 
the children leave for the seaside, the teacher will be 
wise to let them look carefully at the common garden 
snail, and they will notice that it has a soft body with 
no limbs. The character of the body may be noted 
in the slug, where the, shell is absent or reduced to a 
small, hard, slightly concave plate under the skin. The 
snail’s body is protected by one shell (univalve), which 
is really a cóiled tube. In walking, a part of the 
body is thrust out in front and rear of 
The snail the shell, which rises like a dome over 
^ A іре the middle, If snails of different sizes are 
NE compared, the children will understand, 
` by noticing the lines of growth, how the 
animal gradually adds to the lip of the shell. The 
snail has a distinct head, with two pairs of feelers; 
the longer and upper pair of these carries the.eyes. 
Teachers are generally very conscientious in explaining, 
with the help of a hat-pin stuck through the finger 
of a glove, and pulled back from within, how the eyes 
can be withdrawn into the feeler as into a sheath. But 
we must confess to having heard very many lessons in 
which the teacher forgot to suggest to the children that 
they should notice the beauty of the spiral, of its 
markings and colourings, and make drawings of what 


they had observed in their individual specimens. 2i 
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The garden snail is a vegetable feeder, rasping at 
leaves with a tongue that is beset with small hard 
“teeth.” Its lipped mouth can be seen through glass 
or by looking upward through the hole it has made in 
the cabbage it is devouring. : ј 

Now compare this with ап oyster, a typical bivalve 
easily procurable in towns. Here the shell 15 in two 
pieces, hinged together at one corner, On either side 
of the soft body are the folds of a delicate membrane, 
the mantle, which have been compared to the fl y-leaves 
of a book, tlie shells forming the cover. It is this 
The oyster « mantle which secretes the material to form 
a bivalve, the shells.. The edges of a similar mantle 

may be seen as a kind of cóllar or frill 
round the shell of a snail. Within the oyster-mantles 
are a pair of gills, one pair on cither side of the body, 
Which lies in the midst, like the leaves of a book. 
‘Let the children notice the strong muscle which holds 
the shell-valves together inthe living creature. 

The oyster, it will be noted, is a lowlier type of mollusc 
than the snail, in that it has no distinct head. 

“Shell-fish”: ^ nivalves, — With these two types 
well established in their minds, the children will be 


interested in searching on the beach for other shells of 


each kind— the habitations of the so-called “ shell- 
fish." 


On the sand-hills near the sea they will find varieties of 
land-snails, air-breathers, which have Semi-transparent, 
" brittle shells Farther out on the Shore апа 
Безгалайы; in the rock pools, sea-snails will be ind, 
which breathe air that is dissolved in water. These often 
show very beautiful colours, green and pink dappled 
with brown being the most common. These are very 
useful in aquaria, for they nibble away the growth of 
green alga that often appears on the glass sides of the 


jar or tank. The mollusc that will remind the children 
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most closely of the land-snail їз, of course, the periwinkle. 
They will easily recognise the edible kind ; indeed, it is 
possible that a teacher in the very heart of a town 
might find this a more convenient preliminary intro- 
duction to the univalve form than the common snail. 
The little blunt, orange periwinkle-shells, which are so 
often found empty on the shore, are great favourites 
with children. 

More unlike the snail in appearance, but nevertheless 
to be classed with the sea-snails, are the whelks and the 
limpets, both very familiar objects at the seaside. It 
is worth while pointing out thet those which have a 
notch to their shells, like the whelk, are animat feeders, 
while thosewwhose shells are unnotched, like the limpet, 
eat vegetable food. 

The children will be sure to see companies of limpets 
clinging to the rocks between tide-marks, their curious 

: pointed shells looking like the tents of a 
Dd miniature army, The soft “foot? within 
holds like a sucker to the rock, and even avears away a 
cup-like cavity on its, surface. We often find little 
creatures (corallines) or green and purple weeds fastened 
to their shells as to the Solid rock. Notwithstanding its 
motionless appearance the limpet сал move, gliding very 
slowly over the rock, perhaps for a foot or two, though 
it likes to return to the special little hollow it has made | 
for itself. н 
othe whelk will be familiar to town children, who 
will have seen it on fishmongers’ slabs and barrows, 
У Now they may perhaps find empty shells 
Whelks. cashed up on the beach. The creature 
who ОЛСЕ lived in an empty whelk-shell (let the children 
notice the notch) Was a very voracious creature. Shells 


i jhi d holes neatl 

ce often picked up which show roun y 
bond in Ша sides; this is the work of whelks or of 
other carnivorous ^sea-snails. With their rasp-like 
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tongues, studded with flimy teeth, they bore the shells 
and guck out the contents. Like the. periwinkles, 
whelks can close the opening of their shells with a 
kind of lid (operculum). 

It is very common to find on the shore clusters of 
yellowish, leathery balls adhering closely to one another, 

the whole looking, as to its form, not unlike 
Des a bunch of grapes. These are the eggs 
CBES: of the whelk. Each of -the little balls 
was once a tiny sphere of jelly enclosing an egg, but, 
since they were set floating in the water, these spheres, 
which were elastic, haye swollen and stretched to their 
present size, hardening as they did so. The children 
will remember that frogs’ spawn is protected in much 
the same manner, though in the case of the frog the 
encasing spheres remained soft and jelly-like. 

The cowry, the pretty barrel-shaped univalve with its 
long narrow, notched mouth, is a shell which will interest 
the children who have heard of the use of cowries as 
money, and who, like the primitive grown-up folk in 
Africa, are fond of stringing them together as ornaments, 

Let the children look about’ the beach for other 
univalyes. They will find some like little pointed 
towers, some like armoured breastplates (chitons), 
some like long pointed teeth or tusks. On their return 
show them aspecimen pf the beautiful ear-shell (haliotis). 
Though it is only found in ihe Channel Islands, it is a 
frequent ornament in humble homes. It has a delicate, 
pearly lining, and rows of holes running along its broadest 
part, decreasing in sizé as they approach the top of the 
spiral, It is so flattened that it looks like part of a 
bivalve, but the children can trace the broad spiral 
which suggests the snail-shell type, and they can be told 
that the animal lives in the wide, shallow, pearl-lined 
cavity below. 


HOLIDAYS BY: THE SEA 247" 
-4 


Vers sb Аа 


1.43. - CREATURES, OF. THE SHORE 


а 


48 a A CYCLE OF NATURE STUDY 
2 


CHAPTER XXXIV 


HOLIDAYS BY ТИЕ SEA.—(3) BIVALVES ; 
CRUSTACEANS 


Shell-fish: Bivalves.—?ne oyster, which we took as 
a type of the bivalves, will not be seen alive upon the 
shore unless the children are taken to see ojyster-beds, 
but they may find the half-shells, glistening with the 
mother-of-pearl secreted by the mantle, and may be told 
about the pearls of commerce. — ' | 

Mussels will be found alive in abundance in vast 
black companies spreading over the rocks, the pier, 
апа pieces of dead timber. Each mussel 
fastens itself to its support by a cord of 
strongsilken threads (byssus) which it spins out from its 
body near the hinge, so that it is'moored like a boat to 
a landing-stage. The black valves show curved lines 
widening out from a kind of knob (umbo) near the 
hinge; this is the oldest part of the shell, which grows 
by adding wider and wider margins to those already 
formed, 4 

The mussel does not seek its food like the whelk; it 
lives on tiny particles carried in the water, which enters 
the body by a small tube at the broad end of the shell, 
farthest away from the umbo. The water brings not 
only food but also dissolved air. Between the slightly 
gaping valves sharp eyes may note the pulsing move- 
ment of the frilled opening in the mantle through 
which the water is inhaled, and above it the siphon 
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Mussels. 


, fish." 
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tube through which the water flows out after it has 
passed Over е gills and through the body cavity. 

Some bivalve molluscs are more active in their 
habits than the oyster or mussel. On the shore the chil- 
dren will find the long curved narrow shells, 
coloured prettily in mauve, pink, or brown, 
which belong to the “razor-shell fish." 
On the strip of sand left moist at low tide they will see 
holes showing the mouths of the burrows which the 
living creature makes for itself, with the foot and the 
sharp razor-like edges of the shell. Little jets of water 
thrown up from these holes sów that the creature is 
“ breathing ” below in the same fashion as the mussel, 
taking in water and exhaling it when it has served its 
purpose (fig. 43, p. 247). 

The cockle, an edible bivalve, well known to townsfolk L 
and easily recognised by its heart-shaped shell, is also a 

burrower. Like the razor-fish it makes a 
ийа. hole in the send; but it is а more active 
creature, for it can literally ship for some distance by 
sharply contracting its muscular foot. 

Colle tion of shells.—The bivalve “finds ¥ of the shore 
include the graceful ‘scallop, whose* pink and white 
ridges spread out fan-wise from its umbo, which is 
flanked by a kind of wing on either side; other shells 
of the same group as the scallop (Pectens), which are of 
a beautiful orange colour; the delicate “sunset shells, 
The children will not always obtain 
he, lower portion of the 


Razor-shell 


and many others. 
both pieces of the bivalve (t 
scallop, for example, is far less ‘often thrown up on 
the beach than the flat, upper valve). Both teacher 
and children should make collections of shells; the 
teacher collecting as many of each kind as he has pupils 
in his class. In the dead season of the year, when living 
specimens are scarce, the little bags of shells will form 
delightful ‘observation Ш lessons of great value in 
D 
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p... what has been óbserved of admptation to 

environment, and in training to appfeciation‘of Beautiful 
form—an appreciation which will be deepened by the 
exercises in modelling or drawing which will naturally 
follow. 

On the rocks at low tide, or perhaps clinging to a 

cockle or whelk, will be found the tiny acorn barnacle, 

which seems to be neither univalve nor 

bivalve, but, multivalve—a? flattened cone“ 
of shells. But this little creature, though it looks at 
the first glance something like the limpet, is поба 
mollusc at,all; it is re&lly a crustacean—a relation of 
the crab. It has six pairs of feathery, curved “ limbs," 
which it thrusts out and then swiftly draws'back. In 

- this way it secures tiny particles of food. But the 
movement is so rapid that the best method of watching 
it will be to put the creature into a jar of clear sea-water 
and to lend the child a hand-lens (fig. 43, p. 247). 

* A strange life history theirs," says Professor Arthur 
Thomson, speaking of these little acorn barnacles, 
“for they start as free-swimming Јагуге, and after 
enjoying liberty for a time, settle down on their heads, 
and become surrqunded with a castle of lime with four 
pieces of movable roof, and six side-pieces forming 
Strong walls.” Professor Huxley described the acorn 
barnacle as “a crustacean fixed by its head, and kicking 
its food into its mouth with its legs.” 

The ship barnacle, which fixes itself on the bottom 
of ships and may sometimes be scen on objects which 
have been floating in the Sca, is a relative of this little 
acorn or rock barnacle, and differs from it not only in 
liking to travel, though without personal exertion, but 
also in having a kind of stalk below thë valved “ head.” 

A much more lively crustacean will be found as the 
children lift the torn-up strands of bladder-wrack or 
tibbon-like laminaria to search for finds along the 
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Barnacles. 
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line of jetsam. They will Be startled by countless little 
jumping cretitures which were hiding among thegyreckage 
Sand- under the weeds. These are the sand- 
hoppers, hoppers—relations of the shrimp and crab, 
which are of great use in cating up fragments 
of decaying matter found among thé jetsam, stripping 
away all the fleshy parts from the bodies of stranded 
sea-creatures and leaving clean white skeletons. The 
sand-hopper dés not live in the water, but among damp 
wegd and in damp sand. If one of them is taken on to. 
Ше palm of the hand it will probably die quite still for 
a little while, feigning death?e Then it will suddenly 
double up its body, and straighten it "out again 
with a jerk so rapid as to carry it out of the hand and 
on to the ground. On a moist sandy shore we find 
them hopping about in immense numbers. Even if 
the shore seems dry, by stamping the foot we can 
suddenly see openings in the yielding sand, which are 
the mouths gf the grows, where they hide. 
As we find the sand-hopper doing useful work on the 
sands, so in the rock pools we are tolerably certain {O 
find some specimens, at least, of his cousin 


Shrimps. Б IA GE 
ro the shrintp, who does similar service in the 


water, devouring the microscopic bits that would other- 
wise decay and help to render it foul. It needs sharp 
eyes to see the little shrimys, for they dart about 
very quickly, moying by means of strokes of their broad 
tails. Moreover, the brown or reddish colour which the 
children naturally look for in a shrimp is the result of 
boiling, and these live shrimps are pale and almost 
transparent, When at rest, they will bury themselves 
in the sand, with only eyes and feelers protruding, and 
it is difficult to fnd them. The prawn is larger than the 
shrimp, and has a prominent “beak” armed with saw- 
like points projecting from the head. 

The children will see lobsters caught in the basket- 

! 
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work traps which the fishermen set for them! When the 
lobster is in the sea it is blue-black ; the red lobsters 
t that we see at the fishmonger's have 
Comparison changed their colour as a result of boiling. 
WA The children will readilysee that the shrimp 
х and the lobster are relations. Both have 
five pairs of legs. In the lobster one pair of these is 
armed at the end with huge pincers, for attack or 
defence. The body is protected by a plated shield or 
“crust J ; hence the name of the order, Crustacea. 
This shield or suell, as it is often called, is shed at 
intervals, and the апіпіа! has to hide in a safe place 
until the new coat hardens. Let the children note 
that the “shell” of these crustaceans is in thi5 respect, 
among others, very unlike the true shell of a mollusc. 
They will be interested to know that the loss of a limb 
does not disconcert these creatures ; if a leg is broken 
off they manage very well with the remainder, and 
proceed to grow another in place of the missing one. 
Both shrimp and lobster have five pairs of little appen- 
dages beyond the legs; these are-used for swimming. 
'Children often notice little bunches of eggs among 
the swimmerets oi a shrimp; they can be told that 
the mother shrimp keeps the eggs there for safety. 

A crab is not at first sight very like a lobster or 
shrimp. The plate which covers the body is very 
much broadened, and there would appear 
to be no tail. But if the creature be turned 
oyér—if alive, it should be picked up behind, 
the great claws by the finger and thumb 
—it will be seen that the tail is there sure enough, 
but folded close against the under side of the body. The 
feelers of the head are relatively much smaller than 
those of the lobster or shrimp, and the eyes are on very 
short stalks. The crab which the children will most 
often find in or near the pools is the little green shore- 
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crab, with flat, fringed hind legs which are very useful to 
it in swimrhing abóut after its prey. Though on the 
sand the crab has a curious sidelong, scuttling walk, it 
is very agile; it will unerringly pounce on a liviüg 
victim, tuck it into a kind of cage formed by its legs, 
which correspond to the bars of the ‘cage, and use опе 
of the big claws as a hand wherewith to seize its captive 
and convey it into its mouth, 
Crabs, as hás been remarked, are humorous-looking 
creatures, grotesque, with a touch of drollery about 
> .. them. This is especially, the case with 
Т E the hermit crab.?eIf a ыйа looks into 
a rock pool he may often see а whelk-shell 
with what looks like the legs and claws of a miniature 
lobster sticking out at the opening, the legs often 
actively in motion, and carrying the shell with them. 
These legs and claws cannot belong to the soft-bodied 
whelk, which, as we have seen, has no legs, but only a 
soft prolongation of the hody—the foot. The original 
inhabitant of the shell has perished, leaving an empty 
house, and this has, been taken possession of by the 
“hermit.” He differs from an ordinary crab in haying 
long -antenne and lóng eye-stalks (hence the lobster- 
like appearance at the mouth of the whelk-shell), but 
chiefly in having no shield to protect the hinder part 
of his body. He is glad, thefefore, to seek the con- 
venient shelter afforded by an empty shell. If he 
is touched he draws back into the shell as far as possible, 
and one of the great claws, which is larger than its 
fellow, is used as a kind of bak to guard the opening. 
When the crab has grown so much that a new house 
is necessary, he merely looks out for another shell 
and “ moves.” *Thus the same “ hermit " may inhabit 
many houses during his life, beginning with a little 
orange periwinkle, then passing to a small whelk shell, 
and shifting his quarters from time to time according 


tothis growth (fig. 43, p. 247). 
. * 
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CHAPTER XXXV 


HOLIDAYS BY THE SEA.—(4) BETWEEN THE 
TIDE-MARKS i 
* Or all tracts on the'habitable globe,” says Professor 
Miall, “ none so swarms with life as the beach a little 
above and a little below low-water mark.” But the 
line of sandy shore between high- and low- water marks, 
* which is nearly always accessible, is nevertheless rich: 
enough to repay search at times when the farthest 
rocks cannot be reached, and the “ finds” often serve 
to interpret a fragment of-the abundart life which 
haunts the great wastes lying out beyond. 
Among the jetsam we are pretty sure to find, besides 
weeds and whole or broken shells, fragments of sea- 
urchius, and specimens of dead starfish. 
C MN This will be a good opportunity to examine 
the starfish. No child who has ever seen 
it will forget the five slightly curved rays or arms which 
practically form the so-called fish. The whole surface 
is studded with little knobs or spines, for this is one of 
the order of prickly-skinned animals (Echinodermata). 
Let the child lift up the creature and look at its under 
surface. In the middle he will find its mouth—rather a 
large mouth in proportion to the size of the creature. 
The reason for this is that the starfisn lives on small 
bivalves, and swallows them whole, digesting the soft 
bodies and then throwing out the empty shells from 
the mouth. Along the under side of each ray is a 
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groove, and within the groove are rows of tube-like 
suckers or “‘ tube-féet.” The living animal when at 
rest keeps these drawn within the groove, but it can 
thrust them out at will through rows of tiny holes 
and thus move slowly along. If the child finds a live 
starfish in a pool he may gently turn it over and watch 
it regain its position by the help of these delicate tube- 
feet, looking like silvery threads with knobs at the end 
of each (fig. 42 p. 259): o 
A relatiqn of the starfish is the sea-urchin, so called 
because, like the backboned land “urchin” or hedgehog, 
„ _ its body is covered? tvith spines, which, how- 
Con ever, in the dead specimens found among 
SBA TONU the jetsam, are often broken off by the 
` waves. The spines project from a hard, 
chalky, globular case, which covers the body of the 
creature except for the rows of holes through which it 
thrusts out sucker-like feet resembling those of the 
starfish. Like the starfish, too, it has its mouth on the 
under side of its body. A sharp child of twelve will be 
delighted to cut ощ in paper a five-rayed starfish, 
mark the upper and lower surfaces in different coloured 
crayons, make a widé circle on the under side for the 
mouth, make grooves with the point of a pin along cach 
arm on the game side, turn all these five arms upward, and 
unite them at the top to form 1 hollow sphere. Then, 
if he will imagine the whole enclosed in a spiny oe 
pierced in double rows 10 correspond with the evel 
he will have the “ build” of the sea-urchin, аз tar 35 


f T vill realise how, 
thg l ncernell, and wi ho 
nite of ыч it is very similar 


in spite of their apparent unlikeness, Ў s 
m ER m starfish. The sea-urchin has 3 
comical habit ofecarrying on its back shells, So C 
bits of weed which it has picked up with its n 
and it is an amusing creature to keep in ar SC, 
Where it may be fed on small pieces of fish. 
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relations of the starfish are fittle brittle stars sometimes 
found jn,the pools. They have five long slender rays, 
which break quite easily of their own accord when 
only very gently touched, so that it is rarely that a 
perfect one can be secured. But the starfish family 
suffer no inconvenience from mishaps of this kind; 
they speedily form new members to replace any that 
they may have lost (fig. 44, p. 259). 

On the sands the children will find numbers of stranded 
jelly-fishes (Medusa). They are rather sorry objects in 
Th this condition. If one is picked up, the 

e . В 1 E : К 
]еПу-йзһ, < yielding jeily-like mass slips in Íragments 

between the fingers, “If a fairly perfect 
one is found, its shape will be something like that of a 
mushroom, with red or purple lines radiating from the 
centre. It may be gently turned over, and under- 
neath, in the same position as that of the Starfish, will 
be found the mouth, surrounded by its ribbon-like 
feelers. If we leave the creature lying in,the sunshine 
we shall findy on returning in a short time, that 
nothing is left of the mass but a, whitish rim marking 
the outline of the body ; for the substance of the jelly- 
fish is nearly all water, which has €vaporated in the heat. 


notion of a jelly-fish than is afforded by these un- 
Bid him, if he is taken 
the water and watch for 
ting up and down in the 
g from the rim of the 
Which, by-the-by, are 
ttle stinging whips can 
als, and of which most 
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“Мейиз.” » Where the handle of the umbrella should 
be there are*four waving streamers. These are really 
four long protruding “lips,” which surround the mouth 
and draw the prey inwards, stinging it to death at the 
same time (fig. 44, p. 259). 

A floating jelly-fish, with its frond-like streamers, is 
not unlike some fantastic flower; indeed, one of the 
pleasing puzzles of the seashore is to determine whether 
a given object 4s animal or vegetable. On the beach 
will often be found tufts of what is apparently a brown 
seaweed, not unlike sandpaper in appearance and in 
texture, marked all over witk.little pits. This is a 
sea-mat, or flustra, which is not a seaweed, but 
represents san animal colony. Each member of the 

colony, with a body and tiny tentacles 
The of its own, inhabited a little hollow cell in 
seamat. fhe "mat? The flustra when living is a 
mass of cells. When dry, the front walls of the cells 
collapse and give the appearance of pits. The children 
may perhaps know that an ordinary sponge is the 
skeleton of what was once a colony of still more lowly 
animals, and on the sides of the rock-pools they may 
find small sponges still carrying their colony of living 
animals, which have the appearance of merestructureless - 
masses of jelly. 
Other forms which have some resemblance to plants 
occur in some of the worms that live on the shore. 
These live in tubes of sand and broken 
Mora shells which they make for themselves, 
Ms gathering the materials with the long feelers | 
that form a fringe at the upper end of the body. 
Empty cases are very often found lying on seaweed or 
on rocks, but the worms themselves may be found in 
rock-pools and taken to the aquaria, where they must 
be supplied with freshly gathered seaweed in order that 
they may obtain their food from the microscopic bodies 
E 
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which such vegetation geflerates in the water. It is 
very interesting to see the long tube standing out from 
a bit of rock with a tuft of sensitive filament crowning 
its open end—the tube and tuft reminding one of a 
stalk with palm-like foliage. Sometimes, however, the 


. Creature draws back the feelers into the tube and closes 


the opening with a kind of knob (fig. 43, p. 247). 

The little twisted tubes often found crowded together 
оп seaweeds are also made by worms. The tube is 
coiled prettily, like a post-horn, with a space left in the 
middle, so that it may easil 
snail-shell (fig. 43, р. 237, Bladderwrack). 

The worm whose castings are sétn on the shore is the 
lobworm—a long red-tuíted worm which the fishermen 
The dig out for the bait. He swallows the 
lobworm. sand for the sake of the tiny particles of 

nourishment it contains, just as the earth- 
worm swallows the mould in the fields. He burrows 
quite a long way down, lining the tunnel with slime 
from his body to prevent the sand falling in on him. 

Among the curious “ finds” of the d/bris is the sea- 
purse, or mermaid's purse, of which there are two 

kinds, One is a d&rk-brown oblong case, 
ф ша. tough and leathery, with tendrils at the 
four corners. This is the €gg-case of the dogfish. The 
tendrils are useful fos twining among weed so as to 
keep the eggs in a safe place until the young can escape 
(fig. 44, p. 259). The other kind of “ purse" is similar 
in shape, but nearly black, with inch-long Spines 
instead of tendrils aie Ше four corners, so that the 
Whole structure looks something like a miniature hand- 
barrow. This is the egs-case of the skate—the Skate’s 
barrow as it js Sometimes called. Та Spring or early 
summer if contained the young fish, which has by this 
time burst its Way through and escaped to the open sea. 
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CHAPTER XXXVI 


HOLIDAYS BY THE SEA.—(5) BY THE ROCK-POOLS 
Tur pleasures of picking up treasure-troye on „the 
beach, great as they are, must pale in comparison with 
the delight of a visit toa rock-pool. The children will 
set off at low tide with bare feet, loose sleeves, or bare 
arms, each with a couple of pails or glass^pickle-jars 
in which to bring home their “ finds,” and perhaps a 
penny gravy-strainer or a muslin bag with wire round 
the open mouth and fastened to a stick. They cross the 
wet, yielding sand and ‘come on to the weed-covered 
rocks, where they must be careful to ayoid slipping. 
When they arc some way out they can begin exploring 
the little pools or fissures. The commonest weed is the 
coarse fucus or bladder-wrack, though nearer the low- 
water mark they will find thé long, smooth, brown 
ribbons of the laminaria. They must very gently lift 
up the hanging weeds and look and feel along the sides 
of the rock. Clothing the sides they will find beautiful 
purple and bright green weeds. The most common is 
the шуа. or sea-lettuce. Let them watch for the curious 
little sea-snails feeding on these, and notice the shape 
and marking of the shells, the odd little snout-like 
head, and waving feelers. Little crabs will be swimming 
through the pool or scuttling away across the sand. 
If we gently lift up the stones lying Pin the bed of the 
pool we shall probably be rewarded by seeing some 
little creature who had been hiding there dart forth 
into the clear water—a crab, a crayfish, a pale sand- 
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coloured skrimp, possibly a little fish—a skate or 
rockling. Close against the sides or on the floor of the 
pools groups of starfish will be sprawling, and the tube- 
worms will be waving their delicate filaments. 

Some of the “ weeds ” clinging to the sides of stones— 
jointed tufts of pink or purple—are not vegetables at 
all, but animal colonies, congregations of 
tiny polyps, or jelly-like animals, each con- 
sisting practically; of a mouth fringed by 
tentacles. “Tiny sponges, made up of similar colonies, 
will also be found clinging to the sides of the pools, 
looking like fragments of brown slimy stems. 

But the most flower-like of all these inhabitants of 
the rock-pools is, of course, the wonderful sea-anemone, 

The children will find beautifully-coloured 
Ре circles of rays round a central disc, the 

fringing rays spreading out like the petals 
of a chrysanthemum. ‘The “commonest colours are 
crimson, green, reddish-brown, and pink. One kind, 
with red-brown “stalk ” and pink rays, Pas a row of blue 
beads between the rays and the rim of the stalk. This 
is the Beadlet Anemone. The petals are the tentacles. 
‘And in the disc in the centre is the slit for the mouth of 
the creature, and the “stalk” of the apparent flower, 
by which it is fastened to the rock, is really the double 
bag which forms its body. It Holds to the rock by the 
large sucker-like base of this bag. The other or open 
end isthe mouth. The petal-like feelers are used to draw 
into the mouth any food that floats towards it—a shrimp 
ora bit of dead fish. If we toüch the creature with a 
hard substance it will draw in these rays so as to look 
like a mere bag of drab-coloured jelly (fig. 44, p. 259). 

By good fortune one of these anemones may be 
found fastened, not to a rock or stone, but to the out- 
side of a whelk-shell which is tenanted by a hermit 
crab. The shell has one lodger within and another on 
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its roof, as it were, the ancmone having settled down 


there on its broad base. This is dn advafitage to the 
crab, for the rays of the sea-anemone, like 


Sea- those of the jelly-fish, are provided with 
ceca stinging-cells, which cause them to be avoided 
crab in by fish who would otherwiseattack the crab. 
partner- The anemone profits in its turn, for when 
ship. the crab makes a meal some of the bits 


are sure to float upwards in the water, where 
they can be seized by the anemone's tentagles. In an 
aquarium we sheuld feed the crab first, or it will rob the 
anemone, which will thefi close up for some time. 

The charm of the rock-pool may be in some measure 
imitated in an aquarium. In a school several bell-jars 
or small tanks are probably preferable to one large 
tank, and thus the creatures which would 
prey upon one anothér can be more easily 
kept apart. We have already mentioned that the 
bottom of the aquarium should be provided with fine 
sand, bits of rock for hiding-places, and a supply of 
weed to keep the water acrated., From the pools the 
children may bring home sea-anemones (sometimes a 
sharp knife will be needed to break off the bit of rock 
to which they are fastened), starfishes, molluscs, and 
crabs. All these may be conveyed in damp seaweed ; 
for the shrimps they wiil need a jar of sea-water. The 
little penny “ guide” before mentioned will tell what is 
to be done in the way of food and shelter for the different 
creatures and for the acration of the aquaria. Т 

^A word must be said about the birds of the seasidé. 
On the cliffs above, starlings, jackdaws, sand-martins 

a have built their nests earlier in the year, 
Birds of the and still fly about their old haunts. On 
ке, sandy stretches at low water we may notice 
the tiny footprints of the sandpipers or qdunlins, while 
the birds themselves float idly on the incoming ENS 


Aquaria. 


HOLIDAYS BY THE SEA + 265 
or paddle about on their stilt-like legs in the shallow 
water. 3 a 

Sea-gulls skim above the waves, ride on their 
crests, or wheel and hover in.the air, making the most 
beautiful curves in their flight. The town child has 
perhaps seen some of these gulls in winter on the Thames, 
and the country child has seen them on the ploughed 
fields, But the wide expanse of the sea seems the 
fitting setting (o the bold, free curves of their move- 
ments. Sometimes they settle in flocks on the sands 
or'descend upon a shoal secking for the bits of waste 
substance which form their food? 

At least once before leaving the seaside the children 
may coax*their elders to fake them down to the shore 
e in the late evening so that they may see 
5089058 the glow of phosphorescence along the line 

of wet jetsam, on the waving vegetation 
in the pools, in the wake of a thoving boat, or dripping 
from lifted oars. It gilds the restless sand-hoppers, and 
scatters like jewels from a handful of wet shingle. It 
is difficult to explain this to the children, but they may 
be told that the light is given off from the bodies of 
innumerable tiny creatures living among and on the 
weeds and in the water. And they will be delighted 
with the incantation used by a child friend of the writer, 
an incantation which also involVes a pleasing puzzle in 
spelling ; 

Phosphoresce for us, dear Sea! Phosphoresce for us ! 
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CHAPTER XXXVII 
A CORNFIELD AND ITS INHABITANTS 


THouGH harvesting is much less picturesque nowa- 
days than in the old-times when the corn was cut 
with sickles by hand and the Women and children 
gleaned after the reapers, yet a cornfield is always an 
attraction, and always awakens a sentiment unlike 
that produced by the sight of other food crops. This 
attraction is partly due to the ‘charm of colour and 
movement, for the rich golden-brown of the corn and 
the long ripples of an uncut field always invite the eye ; 
but more perhaps is due to an inherited reverence 
for the gift of grain—a reverence expressed in the 
thanksgiving for daily bread, in harvest festivals, and 
in the old myth o£ Ceres. н 

Corn; A genetic name.—It is worth while letting 
the children note that the word “corn” is a general 
term used to cover different kinds of grain crops. The 
commonest corn grown in England is of course the 
wheat, but oats, rye, and barley are also found. It will 
be an interesting study for the elder children to com- 
pare these common Kinds. We have already sug- 
gested that specimens should be grown in the school 
garden. 

Wheat.—The flowers of the wheat are so incon- 
Spicuous in colour and so minute in structure as to 
escape an unobservant eye, but they are not too small 
to be made out by an attentive child, and they are so 
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exquisite in structure as to be worth the patience and 
trouble. Thè flowers grow on tiny spikes packed closely 
POWER round the stem, and are protected by 
Ала шы scales, On removing the outer scales from 
one of these flowers we find within another 
scale shaped like a tiny boat, keeled with a very 
sharp awn, and fitted with a movable deck formed by 
another scale. In the hollow of the boat lies the 
tiny seed-case, With plumy stigmas hanging out. The 
children will hardly be able to avoid rubbing ofi 
the slender anthers, evenly poised or thin hair-like 
filaments, which hang out frora the covering scales. 
After fertilisation has taken place in the manner 
described i the lesson on grasses, and when the seed 
has been set, the stamens and Ше feathery stigmas 
shrivel and wither away, and the green seed-case which 
lies within the scaly bract grows until it becomes the 
hard, yellow, grooved wheat*seed which forms the 
precious carga, of the little boat, filling all the hold. The 
children will be familiar with the wheat-seed from their 
experiments in germination ; now they may notice how 
the boat and its deck are loose and can be easily removed 
as ‘ chaff.” v o 
In the barley the keel of the boat—the “ awn "—is as 
long as the whole ear, and the grains are laid neatly 
Barley side by side in two rows along the central 
y stem, whereas in the wheat they are 
more irregularly crowded. There is a kind of wheat 
which is “bearded” like the barley, but it can easily 
be distinguished by the blunter fruits and shorter 
awns. 
The rye is somewhat. like the barley, in that the 
Rye fruits} which are slender, small, and pointed, 
ye. : are arranged in neat rows, but the 
awns are very much shorter. Rye, by-the-bye, is 
reaped earlier than other kinds Ж. The oats are 
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more irregular ; the central'axis has numereus branches, 


which branch and brarfch адай? so that they 
dance loosely in the wind, lightly weighted | у 


with the long, sharply-pointed fruits. 
The children will see that the wheat is a big grass 
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plant. Likeaa grass, the gréen leaf-blades show them- 
selves first," then the hollow, jointed flower-stalks - 
lengthen above the leaves, the little 
flowers hang out stamens and pistil, and 
finally the firm fruit is formed and ripens. 
“ First the blade, then the ear, then the full corn in 
the ear." All this time the fibrous grass-like roots 
have been spreading underground—extracting from the 
soil the nourishrhent necessary for the plants, including 


tems and 
roots, 
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the tiny flinty particles (silica) which make the stems 
so hard,and brittle. The elder children vill be inter- 
ested to picture the great length of these fibrous 
‘roots. Though they do not penetrate more than 
eighteen or twenty-four inches into the soil, yet they 
are so many that a German observer gives the total 
length of the roots of a wheat plant as 568 yards. 

Enemies of the wheat.—But the wheat has animal 
and vegetable enemies hoth above and below the soil. 
Perhaps the most deadly of the animal,foes is, the 
wireworm, which is not а worm at ‘all, 
but the larva or grub of the “ skip-jack " 
or “click” beetle. “The beetle has these 
names because it presses its head against the ground, 
forms its body into an arch, and then makes a spring, 
producing at the same time a curious clicking noise. 
The eggs are laid at the xoot of the wheat plants, where 
they hatch out into hard, shiny, wiry grubs, with six 
horny legs in the forepart of the body. They live 
three or four years in the grub stage, feeding all the 
time except during the cold „winter months—upon 
the roots of the wheat, causing the plants to fade and 
turn yellow. It ought to be strongly impressed upon 
country children that the best means of getting rid of 
wireworms is to encourage the rooks and Starlings, 
who dig for and devout them. 

Above ground, the plant is attacked by wheat- 
midges. The perfect insects are very small, pale 
orange-coloured flies, who lay their eggs among the 
florets of the wheat while it is flowering, so that the 
little maggots, when they are born, begin at once to 

deyour the grain. 
Бош The attacks of the larger animal foes, 
rabbits and nibbling mice, and birds who 
help themselves to the sown seed or to the ripening 
grain, are far less formidable and more easily dealt with 
Qo ^ 
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than these herdes of insects Whose numbers make them 
so difficult td'attack." күй, 
Then there are vegetable foes—the wheat-rust—a 
tiny fungus which settles on the stems and blades 
and destroys that “ living green" which is 
Wu necessary For its life; i the manifold 
“ weeds” of the cornfield, some of them very beautiful 
in themselves, but disliked by the farmer because 
they drain the $round of the nourishment needed by 
the wheat, er prevent it from having light and air above. 
f mong the most beautiful:of these is the 
No corn-flower, with itsteep-blue pennons hung 
out to attract flying” insects, and its stiff palisade of 
bracts to &eep out crawling ones who would ascend 
the stem from below. This flower is so beautiful 
that it has been transferred to gardens. Another weed 
of the cornfield—the poppy Is had a similar destiny, 
and in the gardens of the vicar 9f Shirley, in Surrey, and 
elsewhere, new and beautiful varieties have been pro- 
duced. But the colour-charm of the wild poppy still 
stands unrivalled ; nowhere is there to be found so intense 
ascarlet. The poppy is delightful in other respects also ; 
the children will be very pleased to note the falling-off of 
tlie gréen calyx cap as the crumpled scarlet petals break 
through, and later they will like to see the beautiful 
capsule with the projecting eaves of its roof covering the 
little holes through which the innumerable tiny seeds are 
swung out when they are rocked by the wind. The 
scarlet pimpernel, which shuts up early in the after- 
noon, about 2 P.M., so regularly as to serve as a clock 
to the outdoor labourer, # an inhabitant of the corn- 
field; so is the lesser convolvulus or black bindweed 
(Polygonum convétuulus), which twines its slender stems 
round the corn-stalks and lifts up its pale pink chalices 
as it climbs. Whereas the large white convolvulus or 
“ bindweed ” of the hedges turns from right to left, this 
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little convolvulus always turns from left to ght. In both 
cases the twining is effected bya révolving“movement of 
the growing part of the stem. Let the children compare 
‘its behaviour with that of other climbing plants in the 
fields—the little vetches, for example, which climb by 
tendrils. The camomile, the yellow ragwort, and the 
little crimson-flowered knot-grass (which is not a grass 
at all), charlock and dock are among the other “weeds ” 
of the cornfield. But „in spite of alf these enemies, 
animal and vegetable—''a whole world as it were let 
loose upon the wheat to eat, consume, and wither it, 
yet it conquers the уйе world” (К. Jefferies). » And 
after withstanding so many attacks, the corn is cut and 
bound into sheaves, and the fields are laid Бе. 

Birds who live in the cornfield_Now is the 
time to realise all that the forest of blades and stalks 
has hidden. There Willy be the “empty skylark’s nest. 
The skylark always builds upon the ground, and by 
some instinct prefers the midst of the carnfield, where 
passers-by will not disturb the nest of the young. 
“ Every blade of corn," says Jefferies, “ has been sung 
over by a lark.” But now the broods of many 
homes have beem reared and thé nests lie empty. The 
partridge, too, may be seen flying from the fields with 
her young. She is a round, plump bird, with short 
wings, with which she*can fly rapidly, though not very 
far. Early in the year she laid, perhaps, as many as 
twelve eggs, and now that, they are hatched, and 
before the field is reaped, they follow her in a“ covey, 
to the bean-fields oP cabbage-fields. Tf they haunt 
the stubbles later in search ОЁ grain, they will, alas! fall 
victims to the " sportsman's" gun. The harsh cry of the 
corn-crake, something like the noise of grating machinery, 
is often heard in the cornfields at dusk. 2 

The harvest-mouse—Among the sheaves the field- 
mouse is busy. In our lesson on hedges we have 
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noticed the different kinds of field-mice. The nest of 
their relative, the larvest-mouse—the midget of the 
mouse tribe—was built in the corn-stalks and has been 
cut down with them. Though the children will rarely 
see a harvest-mouse, there will be a specimen of the 
dainty little creature and its nest in every museum, 
and their knowledge of the house-mouse will form a 
point of contact. It is worth while reading to them the 
account giv en of it in Douglas English's “ Wee Timorous 
Beasties,” qnd showing his photographs of it. It is 
little more tian two inches long from its nose to 
the tip of its tail. Mr. English; who kept harvest-mice 
as pets, found that ten of them would pack into a 
cocoa-nut shell less than three inches every way, and 
sit there contentedly for hours. Out in the harvest 
fields they make nests in the corn-stalks about a foot 
from the ground, using the leaves of the corn, which 
they bend and twist so as to make a lofty cradle for 
their young. А harvest-mouse holds on, not only by 
his feet, but by his tail, which, unlike that of any other 
British mammal, is truly prehensile, a clasping organ 
which forms a spiral round the corn-stalks and thus 
enables him to swing there at ease. 

Winged gleaners—The stubble fields are haunted by 
multitudes of birds. Not only birds of the country- 
‘side, but town sparrows also migrate in flocks to the 
standing sheaves and the yellow stubble, for, even inspite ~ 
of modern machinery, countless grains escape the hand 
of man. Then there are the seeds of the “ weeds,” 
and the multitudinous insects that the tall stalks 
sheltered, so that every kind of bird can pick up a 
meal. “Every one of the multitude has a keen pair 
of eyes and a hungry beak, and every single individual 
finds something to eat in the stubble.” 
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CHAPTER XXXVIII 


THE GARDEN IN LATE SUMMER 
D 


Its colouring.— When the white, pink, and blue 
flowers of the garden begin to give way tothe yellow and 
the red, the children зу know that summer is drawing to 
а close. But perhaps at no other time of the year is the 
primitive colour-hunger of the child—the instinctive taste 
for strong, bright, clear hues—so abundantly satisfied. 
Beginning with the calceolarias in July we succeed 
to the yellow of the sunflowers, the nasturtiums, to the 
evening primroses. апа е Shirley poppies. The red 
comes with the geraniums, fhe poppies, the hollyhocks, 
and deepens jn the dahlias. Then the colour-scheme 
of the year declines more soberly through the asters 
and chrysanthemums to the neutral tints of winter. 

The late summer, too, is the season of tall flowers : 
the sunflowers, hollyhocks, dahlias, and evening prim- 
roses are the giants of the beds and borders. 

Earwigs.—The children will find the dahlias infested 
by earwigs; these are only attractive to the advanced 
student, who will be delighted with the beautifully 
elaborate folding of the wings and with the care, singular 
among insects, with yhich the mother earwig tends her 
young. Little children should be told that earwigs do 
not attack their ears; they much prefer little tubular 
shelters such as are afforded by the funnel-like petals 
of the dahlias; and knowing this, gardeners. often set 
traps for them made of straws and hollow bean-pods 


placed under flower-pots. 
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The Evening Primrose.—'rhe evening primrose is a 
specially interesting flower. A child may watch it just 
before bedtime to see how suddenly a blossom will open, 
the sepals falling back and the pure yellow petals dis- 
closing themselves in a few seconds. Though the 
blossom opens in the evening, yet once open, it remains 
open for the following day also, The evening primrose 
has plenty of honey, and is visited by night-flying 
moths who ate attracted by the pale yellow colour. 

Invite the children to look round the garden and take 
stock, as it were, of its contents. The enc'of the summer 
does not mean the end of the gurden. How is it to be 
maintained another year ? Я 

Annuals.—They will see that some of the plants sown 
in the spring have blossomed, shed their seeds, and 
died. Their life is over with the summer. Such are 
sweet-peas, cornflowérs, sunflowers, love-in-a-mist 
(Nigella), ten-week stocks, nesturtiums, mignonette. 
These are called “annuals”. we must pull up the dead 
annuals by the roots and preserve their seeds for another 
year. Е 
` Biennials—Some plants, such as evening primrose, 
sweet-william, foxglove; Canterbury bell, are biennials, 
having a life of two years. If any of these plants are 
blooming in the garden this year we know that it is 
probably the second year of their life. During the first 
year the plant as a rule forms only a short stem with 
leaves, though sometimes, if the season is very mild, 
it will flower in late summer, in advance, as it were, 
of the next season. The leaves work for the plant and 
store up food for itin the roots or stem. In the second 
year the main stem lengthens out and bears upwards its 
buds, which open“ into flowers and at last form seed. 
This is the crowning act im the life of the plant, and 
now it begins to decline and die. . 

It is in the kitchen garden, of course, that the children 
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will find most striking ilhístrations of the stages of a 
biennial... If we gather a carrot, a ‘turnip, Òr a beetroot 
we are taking for ourselves the stock of food which a 
biennial plant has stored up during the first year of its 
life in order that it might have a reserve from which to 
feed its growing buds in the second year. In order to 
et seed some of these have to be left to behave as 
Nature intended: the rest we take for food. Let the 
children look at a carrot. There is the well-known 
portion that we cat, tapering downwards and giying 
off slender rootiets. The main root has been converted 
into a stote-house, as iš the case also in the turnip and 
the beetroot. Let them notice the top of the carrot 
or “crown” from which the feathery leaves arise. 
This “crown ” is really the flat undeveloped stem which 
has fused with the root. Children are fond of cutting 
this top off, piercing holgs at thé side, hollowing it out 
so as to make a little‘cnp, hanging it up by strings 
through the holes, and watching the begutiful growth 
of leaves which it produces. These leaves will not grow 
from the lower portion of the cargot, which is the root. 
-Perennials.——Ihere are plants which have a longer 
life and continue blooming year after year. Trees and 
shrubs ate perennials. In our gardens we have her- 
baceous perennials—i.c. long-lived plants with soft 
foliage which dies do&n every year. A few of them, 
such as pinks, carnations, saxifrages, and some kinds of 
wallflowers, keep their leaves and may be called eyer- 
green perennials. Most of them, however, appear to be 
dead, though they are only dead as far as the parts 
above ground are concerned, for next spring the roots 
will send up newstems. Among the most familiar of 
these are the hollyhock, Japanese anemone, antirrhinum 
(snap-dragon), columbine, larkspur, everlasting реа, 
lupin, lobelja, primrose, polyanthus, London pride, 
violet. The wallflower is sometimes classed as ? 
4 "MM ES ^ [4 
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perennial, but it is really a biennial, and declines greatly 
after the secbnd season. 

How plants are propagated.—During the course of 
the summer the children will have seen how plants 
By s have been produced from seeds. The seeds 

y seeds 8 д 
and bulbs, ©! certain annuals—e.g. poppies—are to 

be planted in the autumn. In the spring 
they saw that a plant could be nourished on the store 
of food contaified in a bulb. , The bulb saved during 
the,summe will now be planted so that we may have 
winter blooms. In both these cases two conditions were 
present : 

Conditions.—r. There was a /ive portion of a plant 
having power of growth—the embryo of the seed, or 
NC bud among the scale-leaves of the bulb. 

. A sufficient stock of food (to nourish the new grow- 
ing d 

They will be interested to sce how other methods of 
plant renewal.can be used if only these two conditions 
are present. 

Thus at the end of the summer we take US of our 
roses, geraniums, and fuchsias. This means that we 
By cut select a сбой healthy ster, cut it off, and 
ДҮ m ў plant it in the soil Detached from its 

5 parent plant, it will make an effort to save 
its life by growing new roots for itself from the material 
contained in the tissues of the stem. If it succeeds, 
it will become an independent. ppc Thus we may 
get “new plants from old pieces.” A piece of watercress 
in a bottle may be seen putting out these new roots, 
In the case of the geraniums and fuchsias the cuttings 
must be kept indoors during the winter, for they are 
not natives of ‘this country. They are Zalf-hardy 
perennials. Hardy perennials, such as Michaelmas 
daisies, snapdragon, and Фауна тау be left out of 


doors all the year round. 
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Some plants make new dnes by runningatheir stems 
along the ground, then striking down of their own 
accord into the soil, and forming fresh 
roots, Brambles, strawberries, gooseberry 
and currant bushes do this. The gardener 
takes advantage of this habit in reproducing certain 
other plants—e.g. carnations. He bends or layers the 
stem down, giving it a little kink and perhaps pegging 
it into the soil at the knojs until it has struck root. 
At the end of the summer some potatoeg are taken 
up and “ saved for seed,” as people say? though they 
a .11nake no s€eds at all Let the children 
By tubers, look at the "eyes" Of the potato. The 
potatoes are put in a dark place and by-arel-by they 
"begin to sprout. It will be seen that these green sprouts 
lengthen out from the eyes, and that at the “eyes” 
in very young tubers а jittle scále-leaf can be found. 
If a thread be wound rund the potato so as to pass 
through the eyes, where it can be secured by pins, it 
will be seen that the thread forms a spiralsuch as we 
found on the budding twigs of some trees—the oak, for 
example. The eyes are buds. Let the whole plant be 
examined just as st is taken from the ground. The potato 
cannot be a root, for we know that the eyes will give 
out green branches, and green branches are not usually 
given off from roots. The tuber is really the swollen end 
of the underground branch of a stem, and the swollen 
portion serves the same purpose as that served by the 
bulb—viz. to nourish the plant while it sends up the 
shoots that are to bear flowers. We must be careful not 
io break the green “spears,” as the Kentish people 
Сай them. In the spring, the potatoes are cut up into 
pieces, and each piece having a good, vigorous sprouting 
“eye” is set in the ground where it will form a new 
potato plant. These “seed” potatoes, as we have. 


By layer- 
ings. 
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said, are not “seeds” at all, but they are like seeds 
in that there is a store of food ready in the tuber for 
the baby plant. 

Perennial plants are often thinned out by dividing 
them at their roots. Thus the iris grows with a stout root- 
stock, which sends up long sword-like leaves 
and flower-stalks in clumps (vide p. 282). 
When a clump grows too thickly, fresh 
clumps can Be made by dividing them, moving a 
postion обе roots. 

“Dahlias and peonies have swellings on their roots 
resembling tubers: they are not true tubers, for they 
have no eyes or buds; they are merely root-store- 
houses. 

Thus a new plant can be raised from almost any part 
of an old one. The swollen buds of a lily (bulbils) 

4. will drop to the ground and give rise to 

By bulbils 2 new lily. And it will be an interesting 

' experiment to. show that a plant can be 

raised even from a leaf. The foliage Jeaf of a pelar- 

gonium or a begonia is so fleshy and rich in food that a 

portion of it will strike roots and eventually make a 
complete plant. 4 ; 

So, then, Nature makes abundant provision for the 
continuance of plant life in our garden. The question 
of life is bound up with the question of food. Her 
usual method, of course, is to start the new plant with 
its supply in a separate storehouse—the seed. But it 
is well that the children should realise the manifold 
resource of Nature; she is not bound to any one method. 
When one season has passed, the life of the next has 
been foreseen and arranged for in the infinitely various 
order of Providehce. Cowper is an old-fashioned poet 
now, but his sober yet glowing couplets can scarcely be 
improved upon; с 


By division 
of roots. 
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CHAPTER XXXIX 
BY PONDS AND STREAMS.—(I) WATER PLANTS 
9 


We, haves supposed the children to visit ponds and 
streams early in the year to search forefrogs’ spawn or 
tadpoles. But the side of a pond or stream will be an 
attractive haunt all'the year round, for, as we have 
remarked, the love of water, whether merely a bright, 
rippled surface or à moving mass of stream or waves is 
one of the primitive instincts of human beings. An inte- 
resting form of Natufe study deals with such questions 
as: “ Where does the stream come from? Where is it 
going? How сате the pond in this corner of the field ? 
How is it filled ? Young Londoners can be taken to 
Hampstead Heath and shown isolated. ponds, chains of 
Origin of ponds, and the rise of a miniature river—the 
Streams. Fleet—with its tributaries and their water- 

sheds. It isa little disappointing, of course, 
to find that the stream disappears into an underground 
sewer after leaving Hampstead, but, fortunately, the 
busy Fleet Street still preserves in its name à record of 
where this little stream once flowed into the Thames 
near Blackfriars. A school journey which has for its 
object to trace the source of the local stream or river 
will be an unforgettable experience. Perhaps the next 
best thing is a model in clay or plasticine, with layers of 
sand above clay én the highest part, on which a realistic 
shower may be made to descend through the rose of a 
watering-can. The writer has seen children of seven or 
eight follow with intelligent delight the history of а 


280 A CYCLE OF NATURE STUDY 

river as demonstrated on such a model. But the model, 
when shown in city schools, shouldbe use@ in conjunc- 
tiom with pictures, for while it explains the why of a 
river satisfactorily, it does not show to a town child 
what the stream looks like, say, at the Seven Springs in 
the Cotswolds, by the Oxford meadows, or under Cliefden 
Woods. 

Ponds are formed in various ways, which may be 
made intelligible to children. A referefice to puddles 
Formation in the roadway shows that prain-water 
of Ponds, Collects in any chance saucer-like hollow 

on the eartu’s surface. Such hollows are 
scooped out in the course of time by the action of wind, 
water, and frost, or they may be formed by slight sub- 
sidences below the surface. Often the surrounding 
slope is so slight as to be almost imperceptible ; never- 
theless, the hollow is there, and not only is the rain 
caught and retained, but the slopes drain their moisture 
into it. Thus a pond is formed. Occasionally, of course, 
the owner of a pasture where there is no water supplied 
by natural means will cause a pond to be dug out in 
the lowest part of his field. Ponds are most abundant 
on clayey soil, for, as the children know by their experi- 
ments with clay, this is a comparatively non-porous 
substance, 

Sometimes a spring Will gush up into a natural hollow 
and form a little lake, which usually finds some outlet 
in a stream. Some of the Hampstead ponds are fed in 
this way, the surplus water being now carried off arti- 
ficially. Or a river in its course will scoop out “a 
deep cup-like hollow in its bed, when it forms a fool. 
When the depression is shallow, it will spread out 
into a marsh. If, now, men drain the marsh, throwing 
dams across part of it, the swamp is converted into a 
lake or pond. The chains of ponds in the course of the 
Fleet River at Hampstead were formed in this way by 
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making emkankments acro% a swamp and guiding the 
flow of thea water "n definite channels from one to 
another. The children may note, however, ас the 
term pond is usually limited to a small sheet of water 
with no outlets. They should be led to see that the 
ultimate source of supply for all these water-ways and 
reservoirs of water is the rain from the heavens. 

Plants of the waterside—The children will hardly 
help noticing hat the plant-life of ponds and streams 
is different from that of the down or hedge or field. 
Thus there arë certain kinds of trees which are specially 


` to he noted as water-lovers—¢he willow, with its long 


drooping branches and narrow pale green 
. leaves, showing white on their undersides ; 
and the alder, which can always be recognised by the 
small black cones that linger on its boughs throughout 
the year. The liné of a sry stream or of under- 
ground springs can often be traced by these trees. 
Certain wildflowers myst be looked for only by 
stream or pond side. The children may begin a list of 
these early in the year, by noting the 


Trees. 


Wild- glorious marsh-marigold—a relation of the 
flowers of. S OM Si 

the water- buttercup, with its great golden flowers 
side. and broad leaves. In the early summer 


there Will be the paler gold of the water- 
flag or iris, with its stiff, broad Saves and its golden six- 
fold perianth, three pieces of which hang down and threc 
stand up. The fringed petaloid stigmas of thìs flower 
are always interesting to children, and its purple cousin 
will be familiar to them in gardens. 

The water forget-me-not can be gathered by them 
at the water’s edge, and later on in the year they 
may find the deeper blue flowers of the brook-lime. 
In the summer months, too, they will hardly fail to 


„notice the meadow-sweet, a tall plant, 4 feet high, 


with a profusion of creamy white blossoms like those 
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of the garden spirea, @ which it is, a relation. 
Unlike the spirea, it has a delightful fragrance—hence 


$ 
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iis name, Tennyson's “fairy forelands set with willow- 
weed and mallow” may also be re-discovered by, young 
explorers. The burweed, water plantain, and mares, 
tail are less showy, but common everywhere. 

Areas of water- plants.—The children should be 
set to notice that whereas some plants merely like to 
be near the water, others adapt themselves still more 
. completely to watery conditions. The following areas 
of aquatic plant-life may be distinguished :— 

(x) Plants of the waterside; (2) plants that grow in 
thè shallower parts of the water nedr the margin; 
(3) plants at the surface of the*water; (4) plants that 
live below the surface. 

Plants jst within the margin.—Of the plants that live 
at the water's edge—knee-deep, as it were, their roots in 
the shallow mud towards the margin—the water-flag is 
an example. Here, too, in wd ponds and quiet back- 
waters, we shall find rushes, sedges, and. reeds. These 
plants are ofter mistaken for one another, but the children 
may easily learn to distinguish them. The common rush, 
which they will find, by-the-bye, more within their reach 
on the margin than the sedge or reed, is often thought to 
be akind of grass, But, ublike the grass, its 


Tne stem is not hollow, but is filled with a soft 
rush. pith running all through its length, and its 


leaves are mere sheaths around the base of 
the stem. The stem is rounded, and pointed at {he tip, 
and ofa bright vivid green colour. The exquisite flowers 
grow in a brownish cluster half-way up the stem (fig. 52; 
p.286) The children will have read of rushlights—and 
will see that the soft pith forms a kind of natural wick. 
They will be able to make baskets of rushes, and thus 
repeat a very ancfent industry among primitive peoples. 
The “bulrush,” by the way, the tall plant with a rich 
brown cylindrical head, so often sold for decorative 
purposes, is not a rush, but a relation of the sedges. 
The sedges themselves may be known by their solid 
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triangular stems. They are much more? like grasses 
than are*the rushes, for they bear flowers at the top in 
edges, spikelets, and they have long leaves, the 

lower half of which clasp the stems, though 


the little Jigule which we find in grasses is absent. 
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Reeds, on the other hand, ase true grasses—tall grasses 
with jointed reotstocke and round, hollow stems, bearing 
stiff leaves. In August we see fhe*reeds 
Reeds. ARE. К 4 
standing in the water crowned with a large 
soft head of purplish blossoms, like those of a grass. If 
they can be reached, cut downa few reeds for the children _ 
and show them how our 
ancestors were able to make 
musical instruments from the 
hollow stews. The “reed” 
in myth and fiterature will 
henceforth have a real signi- 
ficance for them. H 
Plants on the surface.— 
Apart from the masses of 
green alge, which form a 
close scum, the most* com- 
mon type of surface water- 
plant is the duckweed, which 
covers stagnant water wit 
a green mantle. Procure 
some of this for the children 
and let them notice the little 
green, floating discs from 
which long threads hang 
down into the water. The 
teacher will know that these É 
discs are not leaves, but more yg, şı, LOWER HEAD OF 
properly fronds, producing, Соммод REED 
besides the roots, very simple * — , "T t 
flowers. For the children it willbe sufficient to point 
out how the green part comes up to the surface to mant- 
facture food fromethe air, while the trailing roots absorb - 
nourishment from the water (vide fig. 53 P: 289). 
If we compare a simple plant like this with the water- 
lily, we find that the latter bears its broad, circular 


Fig. 52. e ы 
COMMON Uum plants of a similar height; hence they 


SHEWING 
FLOWER 
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leaves and ito beautiful yellow or white 
blossoms on long stalks, which are attached 
to a rootstock embedded six or eight feet 
below in the mud and dobris at the bottom 
of the pond, where richer nourishment is 
to Be found than the duckweed could 
obtain from the water above. 

Plants below the surface,—If they look 
down into the water they will see floating 
masses of ribbon-like streamers (pond-weeds, 
vallisneria (fig. 53, р. 289), elodea, anacharis, 
potamogetos, &c.), which do not rise to 
the surface; and atthe very bottom. of 
the pond there are other plants, such as 
the curly pond-weed, which make a kind 
of sub-aqueous meadow. Specimens of 
these submerged plants can easily be ob- 
fained from a naturalist. 

Kerner, in his “Natural History of 
Plants,” throws light on the behaviour 
of these water-plants by ex- 
plaining that green cells and 
tissues can function as far 
down as the ight can pene- 
trate, but it is mostly the lowlier kinds of 
plants which live in this submerged con- 
dition in a subdued light. But some 
plants, of which the water-lily is one, can 
root themselves at the bottom of lakes, 
and by means of long unbranched sters 
lift up their leaves and blossoms to the 
light at the top. These plants do not 
_need to use material to make woody tissue 
for their stalks, as is the case with land 


Adjustment 
to environ- 
ment: 


can make large plate-like leaves. They 
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would be Iydicrously “top-heavy” on land, but the 
water around them Supports them and buoys up their 
leaves on the surface, where they can enjoy full 
sunlight. “In many cases, of course," continues 
Kerner, “the stem of the water-plants remains so 
short that it scarcely rises aboye the mud at the bottom 
of the pond, but the leaves arising from it are shaped into 
long ribbons whose freely floating ends ascend into the 
better illuminated upper layers of water” (Vide fig. 53, 
р. 289). N 

This is the explanation of the floating masses of ribbon- 
like vegetation, with branched habit and collapsible stem, 
that we see under the water in seaside rock-pools and in 
inland poms. They are doing the best that their struc- 
ture will admit of to enable them to reach the light. 

The water erowfoot.—The water crowfoot, a member 
of the buttercup order, whose beautiful white blossoms 
children will see in snowy sheets on ponds or slowly 
moving water.in May and June, combines both these 
contrivances, It has broad three-lobed, leaves floating 
on the surface of the water which manufacture food 
in the sunlight, and below the surface it has another set 
of leaves, quite differeht in appearance from the upper 
ones. The broad upper leaves would, of course, hang 
in a limp mass and be swept away by the current if 
they were submerged, but the lower leaves are split up 
into very fine streamers, almost like threads, which swa 
with every movement of the water and take up as muc 
dissolved oxygen as possible, and do their best with it in 
the diffused light which reaches them (fig. 53; р. 289). 
Finally, the teacher must take what opportunity he can 
of getting the children to notice that some planis, like 
the water-cress, prefer gently running waters, while the 
duckweed would be swept away in any but quite still 


water. 


Plants of the Bog—We have Jeft ourselves no space to 
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discuss the plants of the marsh or bog. Byt the white 
waving tufts of cotton-grass would always attract the 
eye of a passer-by and warn of unsafe treading. And 
in lessons on insectivorous plants mention is always made 
of the little sundew, the red gleam of whose leaves may 
be seen in bogey places. This plant, being unable to 
extract enough food from the watery soil in which it 
finds itself, converts its leaves into tentacles with sticky 
globes at their tips, which close over afighting insects 
and detain them while the plant absorbs theirjuices, 
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CHAPTER XL 


BY PONDS AND STREAMS.—(2) BIRDSFOF THE 
WATERSIDE p 


Swimming birds.—The child’s first instance of the 
adjustment of creatures to a wate: life is probably the 
duck. Nearly every manual of “notes of lessons” for 
young children contains a lesson on a duck, which 
brings out the adaptations seen in the webbed feet 

placed far Бак to surve as oars for pro- 
gos amok pelling the boat-shaped body through the 
water; the plumage protected by glands at the base of 
the feathers which secrete an oily substance, so that the 
* water falling trom a. duck's back” is proverbial ; the 
broad, flat, spoon-like beak with the fringe-like arrange- 
ment on each side so that water and mud can be strained 
out, and worms, water-insects, crustaceans, &c., re- 
tained. - 

The duck usually seca is the tame (Aylesbury) duck, 
but the handsomer wild duck is kept in park waters 
and is almost domesticated, so much so that its original 
characteristic plumage has become toned down. The 
mallard, or drake, is very gay in colour from October 
to May, in his purplish-green, white, and chestnut- 
brown feathers, his bright cap of metallic green, his 
white collar above his chocolate breast. In the summer, 
however, when both birds are moulting, he resembles 
his mate, who is of a-dun colour, but whose wings, like 
his, are marked with white and peacock blue, 
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The swan adds to the equipment of the duck а long 
curving пе, whieh enables him to seek food at a 
greater depth below the water." Town 
teachers can watch for the appearance of 
the grey cygnets on the ponds of a public park, and 
take the children to see them, when they will realise 
how it was that the young swan of Hans Andersen’s 
charming story was taken for an ugly duckling. Tell 
them of the wild swans who come to the northern parts 
of our Gentry in the winter from countries still farther © 
пом, and ilius prepare them for understanding some- - 
thing of the part played by-swan stories in northern 
literature. . 

The toyn teacher, too, can often introduce his pupils 
to another water-bird—the moor-hen, or water-hen. 

Though shy, it will live happily in roadside 
The moor- ponds orin the?akes of a park. ТЕ builds 
hen, or А мила $ 
water-hen, 1S nest among the waterside plants of a 

little island, or among the reeds at the 
margin where there is least chance of disturbance, and 
it is said sometimes to make a sham nest in a more 
exposed position, while its real nursery is well under 


The swan. 


cover. t 

The water-hen is smaller than a duck, blackish in 
colour, with white feathers under its tail, which are 
continually flirted as it swims, and a handsome red cap 
on its forehead, as well as a red bill. It is a dainty 
little creature as it swims about with the flirting move- 
ment of its white feathers and a nodding motion of its 
lead. Sometimes it may be seen searching for insects 
among the grass of the waterside, where its size and 
“gait remind one of a bantam fowl. It has long toes, 
which help to support its weight and carry it lightly 
over floating vegetation, and with these it can cling on 
to waterweeds when it has dived below the surface for 
safety. The children may perhaps see the little fluffy 


u2 


297 A CYCLE OF NATURE STUDY 


black “chicks”? with their reddish caps. The moor-hen 
brings up three broods a year, and the elder ones of 
the first brood help the younger ones to find food as 
they swim about. But in the autumn the wild moor- 
` hens drive off their families to seek fresh waters, and 
in the night they take their flight across country to 
find some distant pond or marsh where they may make 
‘new homes of their own. . 
Wading birds.—Ihe elder children wil? be interested 
"^ in noting that, as in the case of plants, there are various 
degrees of adaptation to a watery life. The swan and 
water-hen are swimming birds ; they move best upon, the 
surface of the water, and on or below the surface they 
find their food. The wading birds, however, must find 
their food just within the margin of the water. The 
The heron, Leon, often seen with clipped wings by 
the ornamental waters of a park, is a wading 
bird. The stork of Hans Andersen’s fairy stories, 
almost more of a familiar image in a child’s mind than 
the native heron, belongs to another group of wading 
birds. Let the children notice the heron's long bare 
legs, the strong, unwebbed, spreading toes, the S-shaped 
‘neck, and the sliarp-pointed beak with a very wide 
gape. The creature is perfectly adapted to stand knee- 
deep in the shallower parts of a stream or lake, its 
strong toes giving it a firm foothold below, and its 
stilt-like legs lifting the feathered part of its body well 
above the water. Then, when it sees a fish or frog, it 
will suddenly stoop, curve over its long neck, plunge 
its sharp beak into the water, bring it up again with 
the prey gripped between the upper and lower man- 
dibles, hold the beak almost. upright, and gulp down 
the victim. Р 093 
Tf the children are not near а heronry, show them a 
picture of herons flying, in a slow majestic train, their 
long legs stretched out straight behind and their great 
41 M. ye cp WA 
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wings outgpread into a Rind of blunted arch. The 
heron is ойг largest English bird, and it has been re- 
marked that the fact that we have so few large birds 
whose flight may be watched—for the birds of passage 
that cross our island generally pass overhead by night— 
makes our skies seem empty as compared with those of 
India, for example. The children will like to know 
that the heron, though it haunts the waterside, builds 
its nest of sticks in a tree, and prefers to build in com- 
panies, as the rooks do. Show, for comparison, a pic- 
ture of a stork’s nest on a housetop or naystack. 
Waterside birds.—The herdu is a fishing bird. The 
kingfisher, as his name tells, is also a fisher, but his 
. * methods are not the same. The sight of a 
E o kingfisher is a red-letter day in the life of 
a young naturalist, and all children should 
see a picture of the bird or 4 museum specimen in order 
that they may be able to recognise the glorious flash 
of blue along the stream, which means that the bird is 
hawking, as it were, up and down the water looking for 
the fish which forms its food. More usually, however, it 
perches on a twig just above the water until it sees 
something moving bélow, when it darts down and seizes 
the prey with its great beak. Let the children notice 
how large is this beak in proportion to the size of the 
body; and how the tiny feet evidently mark out the 
bird for perching while it waits; it could never wade 
like the heron. At South Kensington the children will 
see the long burrow in the bank where the bird makes 
its untidy nest of fish bones, and it may be pointed out : 
to them that the mother kingfisher, since she is in no 
danger of being seen by enemies while bringing up her 
family, may indulge in plumage as bright as that of her 
mate. = 
There are some birds which, though they do not 
swim or wade in the water, or hover over it, yet like 


294 4 CYCLE OF NATURE STUDY 


to live near it. Of these the most fam#iar to the 
country child, and the one which can be most easily 
recognised by the town child on his first 
The Rater visit to the country, is the Water-wagtail, or - 
wagtail, jJ 5 Fite К x 
pied wagtail as it is called. It is easily 
known by its black and white plumage and by its long up- 
tilted tail, which is in a perpetual up-and-down motion ; 
hence its name—wagtail. A pair of them will almost cer- 
tainly be seen near the edge of any ditch, pond, smali 
stream, and the children will notice that they rum instead 
of hopping as most birds do. They run along by the 
waterside picking up insects, or now and then flying to 
catch one in the air. The sharply-pointed wings and 
the white and black barred body and tail givé the bird 
a very neat appearance. Perhaps this trimness and 
the quick to-and-fro movement of the tail procured the 
bird its homely name of Peggy or Polly Dishwasher. 
Another waterside bird is the sedge-warbler—a little 
brown bird somewhat smaller than the Sparrow, with 
The sedee- redeish-brown feathers streaked with a 
warbler, darker brown on its‘ back, a light buff 
colour below, and a white line like an eye- 
brow over the eyé. The sedge-warbler is a very gar- 
rulous bird, and not at all shy. It lives in bushes, 
preferably by the waterside, though it will sometimes 
seek other haunts, and its song, loud, chattering, and 
incessant, may be heard by day and night during the 
time it is in England—from April to September. A 
pebble thrown into the bush, so far from frightening, 
it, will cause it to break out afresh into song. The 
sedge-warbler may be heard in the London parks. 
The reed- Its relative, the : HEC warbler, is less 
warbler. common. It hangs its nest—a cup-shaped 
nest of dry grasses—between three or four 
reeds, hence its name, though, like the sedge-warbler, il 
will be quite contented away trom water, 
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Beasts 6? the waterside. — The beasts of the water- 
side—for the otter has been almos entirely exter- 
Water-rat, ™inated—are quite small and incon- 
spicuous. The water-rat or water-vole, 
however? is often seen swimming through the water 
or diving from the bank. It is like a house-rat, but 
has not so long a tail, and is stout rather than slender 
in its body. It hds short} roundish ears which are 
unlike the somewhat pérked-up ears of the house-rat, 
and are concealed among the fur on its blackish face. 
The home of the water-rat is in a burrow among the 
grass*and roots on the bank, and there Й finds some of 
its food, but it also eats the softer parts of the stems 
of flags and mare’sttails, which grew just within the 
margin, and is very fond, too, of duckweed. Though 
it can freely dive and swim, it does not care to be 
long in the water, and soon makes for a place of refuge. 
Calverley’s delicately humorous little poem, “ Shelter,” 
will give the children a pleasant word-picture of the 
ways of this little creature which will sharpen their 
“eyes when they come across it. 

A tiny, bluish-black animal, the water shrew-mouse, 


Water is another water-haunting creature, swim- 
shrew- mi&g through it as a dog does, and diving 
mouse, ; în search of food. Its long, snout-like nose 


differentiates the shrew from the mouse. Whereas 
the water-rat is a rodent and a yegetarian, the shrew- 
f + 
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mouse is an insect-eating "animal, like the hedgehog 
and the mole. Besides insects, it will eat very small 
water creatures, tiny fish like the minnows or fresh- 
water shrimps, for example. 

The animal world in freshwater ponds and streams. 
The birds and veasts of the waterside are readily 
observed in the country, and the local 
museum helps to identify them. Dr. Scott, 
in his “Nature Study and the Child," 
points out that plants and animals may be regarded in 
three ways. 2 ү 

т. Organisms in close ‘relation to earth, soil, weter, 
air, sun, to other plants and animais, and to man. 

2. Structures fitted or adapted to their environ- 
ment. ‹ 

3. Types of other plants and animals, some of which 
the children see, many of Which they only read about. 

The town teacher must perforce often regard his 
material more from the third point of view, especially 
with reference to the shyer and less familiar creatures, 
and to those that inhabit another element. Butif he 
has to fall back upon the museum or the local zoological 
collection for many types, he fnay nevertheless do 
much more at the expense of a little trouble. The 
batrachians of the ponds and streams—the frogs and 
newts—may, as we liave pointed out, be studied 
at first-hand by the help of a simple school vivarium. 
The life of a fish, too, can be studied with goldfish in 
a glass bowl or in a little tank. : 

Small fish .—Specimens from the native ponds or 
streams, however, will always be forthcoming where 
there are boys who have access to them, and the teacher 
in country or suburb will be embarrassed by the offer 
of minnows or broad-headed ''Miller's thumbs " or 
“ Tack-sharps ” (sticklebacks) in pickle jars, the result 
of a half-holiday’s “ fishing." 
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Neither of these creatu?es, to say the truth, is 
easy to keep in an ‘aquarium. Here is an instance in 
The which the creature depends very much 
stickleback. for its comfort and for life itself on the 
natural conditions of its habitat. The 
stickleback is an embarrassment, at any rate with young 
children, because he is so exceedingly voracious and 
combative. He will not only kill other creatures, 
but, unless he*has plenty of space and food—worms, 
caterpillars or such small fry—those of his own kind 
algo. The common stickleback (with three spines) 
is very easily caught in ponds*or streams. The three 
spines on his back, and his spiny ventral fins, show how 
well equipped he is for offence as well as defence. He 
will rear them up if à stick is placed in the water near 
him, and actually attack the stick with them. The 
story of “ Father Stickleback” is always interesting 
to little children, and it does sometimes happen that 
a teacher who,takes trouble can illustrate his narrative 
d nest in the special tank set 


by showing & family аш 
apart for sticklebacks. This should contain plenty 
Not more than two 


of weed, and be of ample size. 

pairs should be accommodated together, and then each 
pair will keep to its own special domain. At the 
breeding season, spring and early summer, “ Father 
Stickleback” 15 very beautiful to behold. Besides 
his spines, which are not yet torn by fighting, he has 
bright, bronze-green plating om his back, and clear 
scarlet on side and throat. , It is always fascinating 
for the little ones to hear how he builds a nest at the 
bottom of the water, weaving it of the fibres and roots - 
of water-plants ; how, when the eggs are laid, itis he, 
and not the motker, who guards them devotedly, rush- 
ing at ару intruder who comes within à little distance - 
of the nest ; and how, even when the eggs are hatched, 
he watches Over the little ones, not allowing them to 
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wander too far for fear Öf danger. The, muff-shaped . 


nest, open at both ends and slung like a bird’s nest on the 
boughs or the stems of water-plants, is often shown in 
‘illustrations in connection with the common (three- 
spined) stickleback. It is made, however, by the 
nine-spined stichieback, which is black, and not bright- 
coloured, before the eggs are laid. 

"The minnows are pretty little creatures, but as they 
like running water their owners should be. induced 

; to show them, and then return them to 
олдо. the stream. They should not be put into 
the school aquarium uiiless an inflow and a waste pipe 
have been arranged. ү 

The inyertebrate ereatures of the pond бг stream.— 
"The creatures we, have noticed are all vertebrates, and 
are fairly familiar. Their presence in or around the 
Water is taken as a matter of course, which according 
to the teacher's skill and opportunity may also become 
a matter of interest. A more difficult, task, and one 
that cannot be successfully attempted until the 
children have had some experience, is to lead them to 
realise that an ordinary pond or stream is a world in 
itself, a complex natural community, a compendium 
of animal life in a small space. All the creatures that 
they have seen on land are represented by other creatures 
constructed, as it were, on the same pattern, but with 
adaptations which enable them to lead a watery life, 
in fresh or salt water as the case may be. These con- 
ceptions come with more force after a visit to the seaside, 
when the children have had some experience of the 
marvels of animal life just off the edge, as it were, of 
terrestrial conditions, and some glimpses of the abound- 
ing life in the great waters beyond. * . 

To take the crustaceans. Children in Derbyshire, 
or near the Downs, may learn that the crabs or lobsters 
have a relative—the fresh-water crayfish. This is 
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found only im streams running through chalk or lime- 
stone regions? here it can find material for the,“ shell ” 
with which, as is the case with alf crus- 
taceans, its jointed body is covered. The 
fresh-water, shrimp, a ирег crustacean, 
may be caught by dozens in any pond. “Tts body is very 
much curved over, and its legs are very much spread 
out, for it sometimes needs to walk on weeds or mud, as 
well as te swim. The little grey; “ wood-louse;," by-the- 
bye, which is so pften found under damp stones or timber, 
is rot a louse or an insect of any kind, but a crustacean 
which, though it likes moisture, prefers itin a less degree 
than the crayfish or the fresh-water shrimp find necessary. 
As there’ are land-spiders, so, too, there are water- 
spiders. The children know that a spider’s body shows 
two distinct portions, joined by a very 
MS slender waist. The head and thorax 
together form the fore part, and the 
globular abdomen the hinder part of the body. The 
spider has no wings and has eight lege. The water- 
spider has the same general structure, but its abdomen 
is longer and morê oval. Now, the spider, though it 
lives in the water, breathes atmospheric air. The 
crayfish breathes by little plume-like gills lying in a 
cavity between its body and limbs, and these gills are 
bathed by water which gives up oxygen to them. But 
the spider has no such provision, and it would seem, 
therefore, that it must constantly come to the surface. 
As a matter of fact, it does come to the surface from 
time to time, but besides this it manages to provide 
for itself a stock of air below the surface. It spins a 
kind of bag-like web which it fastens with the open end 
downwards to thé stems of water-weeds. Then it goes 
up to the surface and brings down with it, between its 
hind legs, a bubble of air. Air is also entangled between 
the.very fine close hairs which cover its body. This 
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coating of air gives it a Silvery appearance. It climbs 
- down by.a thread which it spins for the purpose, and at 
the mouth of the web it passes the bubble upwards into 
' the reservoir. This it does many times, until the web 
is bell-shaped, being full of air. Now, the water-spider 
can stay below íor a considerable time, breathing the 
stored air. The bell is sometimes used as a nursery 
for tne eggs, though often another cocoon-like shelter 
is provided for this purpose. The eggs hatch out at 
once into baby-spiders; there are no ifitermediate 
stages as in tlie case of insects, and the mother guards 
them very carefully. Diving specimens of water-spiders 
can be seen by London children in the Stepney Borough 
and Horniman Museums. » 
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Water-insévts—The large class ‘of insects is well repre- 
sented in streams and ponds. This will probably be a 
new idea to children, who think of insects as creatures 
of the air, and who fealise that a butterfly or bee, if 
immersed 4n water, will drown. Professor Miall's 
wonderfully interesting book, “ Aquatic Insects," will 
help the teacher to realise some of the marvellous ad- 
justments which have made St possible for insects to 
live in water. The author points out that insects as a 
class are so active, SO hardy, so ingenious that they can 
easily change "irom one medium to another. Though 
most of them are, indeed, terrestrial, moving about on 
the surface of the earth to seek their food, yet even 
here they show all Winds of expedients + some have 
learnt to burrow in earth, in wood, or even in the tissues 
of leaves, while a large proportion have learned to fly. 


That they should manage to exist in water, and that, 


too, under all. kinds of conditions, is not so surprising 
when we consider their versatility and cleverness on 
Jand. 5 

"Special arrangements are; of course, necessary to enable 
them either to breathe dissolved air below the surface 
of the water, or to obtain a supply of atmospheric air 
from above, and wings must be replaced by other organs 
of locomation. 

Insects aquatic as larve only—It will be easy to 
point out to children that еге are some insects 
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which liye in the water onby while in the larva stage, and 
after that take to a terrestrial life. Others remain in 
the wate throughout their whole existence. The study 
of the tadpole and of the fish respectively will have 
prepared them for this conception. 

Children опер“ to know that an open ditch or a 
stagnant pond, or even an uncovered water-butt, is 
sure to produce clouds of gnats. The gnat is a relation 

of the mosquito, for wham, by-the-bye, 
ami it is often mistaken, and im" the hot 
weather its sting can be almost equally troublesome. 
The eggs of the gnat arelaid on the surface of the water, 
where they float together in a fittle raft. When the 
larva is hatched, it floats head downward atothe surface 
of the water, finding its food in minute particles just 
below the surface. When it is about to become a 
perfect insect, its pupa-case fornís a little boat in which 
it can be safe while its limp legs and wings are being 
drawn out of their wrappages and dried. Then it soars 
up into the air, and does not come back to live in the 
water again. Tell the children hew the mosquitoes in 
swampy districts bring not only pain but germs of disease 
io the inhabitants, and how certain diseases can be 
entirely prevented by draining the swamps where the 
creatures breed or otherwise destroying the mosquitoes. 

The dragon-fly is the insect in which the children 
will take most delight, both for its beauty and for the 
strangeness of the transformation it undergoes ‘ from 
a sluggish larva lurking in pools to a glorious winged 
creature flying swiftly through the air." 
Tell them the story of its life—how the 
mother lays her eggs in the water, at or 
near the bottom of a stagnant pond. When the larva 
is hatched it is most voracious. It does not hunt its 
prey, but clings to the stem of some water-weed at the 
bottom of p pond, motionless until something good to 
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eat—an insect, a snail, a tadpole, or even a small fish— 
comes near it% Then et thrusts out a pair of very curious 
jaws, and seizes its victim. It has an enormous pair 
of eyes, and a part of the head is brought forward over’ 
the jaws like a mask, so that it roseus a most terrific. 
appearance. 2. E 
It does not pass into a resting stage in the same 
way as the caterpillar of the butterfly, for instance, but 
changes more gr&dually into the perfect form. When the 
time comes near for the Bee iss of the change, it 
сілабѕ up the* stem -of some plant” which , grows 
partly, in and partly out of the water, and when it gets 
above the surface rest$ there for a little while; then it 
gradually works itself out of its last coat, which is left 
behind—a complete model of the insect itself. But it 
does not yet fly away, for its body is very soft, its skin 
moist and tender, and its wings small, flabby, and 
crumpled ; it could not fly in this condition, so it must 
remain helpless for a time. ; But in an hour or so the 
skin dries in the sun, the wings are spread out and 
dry also, and then the creature takes flight. It is 
very beautiful, with its long slender body, rich with 
such exquisitely pure colours of blue er red, its broad 
yet delicate nerved wings, its large gleaming eyes. 
Tennyson Has described the scene— which, by-the-bye, 
generally occurs in the early morhing—with a faithful- 
ness of detail characteristic of him: 
To-day I saw the dragon-fly 
Come from the wells where he did lie. 
Some hidden impulse rent the veil 
Of his old husk ; from head to tail 
Shone' out clear plates of sapphire mail. 
He dried his wings ; like gauze they grew. 
Through crofts and pastures wet with dew, 
Adiving flash of light, he flew. 


Professor Miall more dispassionately points out 
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that in the habits and ёе history of the dragon-fly 
we find the most emphatic contrasts. # There is the 
contrast between the sordid life in a muddy pool and 

"the animated life of a creature strong in flight. More- 
over, the graceful form and lovely colours of the winged 
insect are combined with fiercely carnivorous tastes,” 
for the dragon-fly lives by devouring insects, which it 
catches on the wing. It is the “swallow among insects," 
and flies and darts and wheels even nfore SEU than 
the swallow itself (fig. 54; P- 307). 

At almost any time of the year the 'children wil! be 
delighted to find the-dittle cases made by the „larvae 
Caddis of certain water-insécts—the caddis flies— 
vont, caddis worms, as they are generally called. 

} These little larvae collect bits of leaves, 
sticks, grains of sand or gravel, roots, fragments of 
_ the shells of water-snails, anything they can find, and 
. make for themselves a tube-like sheath in which they 
take shelter. With this protection. they creep along the 
bottom of the water and up and dówn the weeds, 
thrusting the head and forepart of the body out of the 
sheath, and dragging themselves along by their six 
legs. The perfect insect emerges as a four-winged fly, 
and then the empty cases are left. They can be picked 
—up by the margin of any pond at the end of the summer. 
But live caddis worms can easily be kept in an aquarium, 
care being taken, of course, that they have plenty of 
material wherewith to make their cases (fig. 54, p. 307). 

Insects spending. their whole lives in water. —Among 
the insects who spend all their lives in the water “are 
Water- ` many kinds of beetles. The shining dark 
beetles.. bronze specks about 4-inch ' long that agi- 

tate the top of the water so swiftly are the 
“whirligig > beetles. The “ lord of water insects " is a 
big beetle, the great water-beetle, whose glittering 
c n a suit of polished’ armour which is | 
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bordered round its edge with a band of yellow ; hence 
its name—JDytiscus marginalis. Beneath the wing-cases 
are the true wings, which, however, are only used 
occasionally in moving from one pond to another. Ag 
it is 14-іпсһ long, it is easily observed; but if kept in 
an aquarium it must not be put with other creatures, as 
it is exceedingly voracious and will soon demolish them; ' 
it must be fed on worms or dead fish (fig. 54, p. 307). 
The black water-beétle is larges still, but not so common, 
except in the southern counties. It is a vegetarian. 

There are curious little insects whose legs are adapted 
for actually skating on the surface of the water, of 

rather on the invisible film of air which 
Water- GS coats it. The elder children, too, will like 
skaters and t : : ч 
water o see the water-boatman, an insect half an 
boatmen, inch Jong, whose hind legs are modified into 
beautifully feathered oars, with which he 
rows himself, back downward, in the wate- (fig. 54, p. 307). 

Molluses.—Freshwater mussels, соскі 5, and limpets 
are found in ponds and streams, but among the molluscs 
pond-snails are most often kept in school aquaria. The 

е black water-snail, Planorbis, with its flat 
Pond coiled sheil, and the long trumpet-shaped 
Limnea are the most common. They like to float head 
downward just at the surface, but they can also breathe 
below it; their method of feeding can easily be watched 
through the glass. The long strap-shaped torgue of 
Limnea scrapes away the green growth of alge on the 
side of the jar, and they often cleanse one another’s 
shells in the same manner (fig. 54, p. 307). 

The study of the worms, leeches, and other still 
lowlier forms may be reserved until the 
young naturalists can use à microscope ; in 
the meantime the simple school aquaria will 
give them an idea of the abundance and variety of the 
life that awaits their study eyen in a tiny pond. The 
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aquaria, as we have said, need not be elaborate, and the 
apparatus required for the study of pond-liie is not com- 
plicatéd. A little net is wanted for catching minnows 
and beetles and other floating or swimming creatures. 
This may be made,of muslin slung on a wire ring which is 
fastened to a stick. A long stick with a hook at the end 
will be needed for water-plants growing out of reach. A 
net fastened to a weighted wooden frame can be used 
as a dredge to secure specimens of weed, larvae, &c., from 
the mud at the bottom of the water, and plenty of 
jars must be provided both for dipping and for carrying 
home the creatures sepurately ; for it is cruel to place 
them all in a confined space where most probably they 
will slaughter one another. These jars may also be 
used as aquaria. Green slime settled on the side may 
be removed with a toothbrush or a rag tied on a stick. 
London teachers desirous of starting fresh-water aquaria 
cannot do better than visit the Whitechapel, Stepney, or 
Horniman Museums, where the curators are most 
willing to give,help and advice. 


Өледі welir beetle 3 
Dymas Mogeli ' аа snails, 


FIG. 54:— 
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CHAPTER XLII 


FRUIT GATHERING (I) „ 


> ^ 
ALL through the summer the children, will be able 
to study the commonest fruits, if not in garden ‘or 
orchard, at, any rate früm shops and barrows. ‘hey 
will be able to gain at least two*general notions from 
this study : first, that the plant stores its moŝt precious 
product, the seed, in a great variety of ways ; and, second, 
that Nature evidently spreads her table not for man 
alone, but for countless others “of her. children. We 
must lead our pupils to see that the “ Uses” of a plant 
are by no means so few as those indicated in the object- 
lesson books ofan earlier date. 
The homely pea-pod is perhaps one of the simplest 
forms of a fruit-case. The children may easily see 
that it is a folded’ leaf, with the seeds 
Тур of attached in two rows by little stalks to the 
fruits. » seam or "suture" formed by the edges of 
The pea- the leaf meeting opposite the mid-rib. The 
pod. <“ little stalks are of great importance in the 
early stages, for -by these nourishment is 
conveyed from the parent to the ripening ovules. Let 
the class make models of a leaf in paper, fold it over, 
and fasten little pellets of clay to represent the seeds. 
Have one or two examples of pea-pods which have been 
- left to ripen on the plants, and let ther see how the sides 
of the pod shrivel, and how at last the peasedrop out. 
The observation of the storage of seeds is a necessary 
preliminary to the study of the scattering of seeds, 
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to which we shall devote Я following chapter. Nature 
conserves and hoards only that she may dis&ribute. 

In “shelling” peas, children will often find little 
The pea- maggots or grubs. These are the larva 
SUE. ofa weeil, a variety c? beetle which lays 

her eggs ш a snug place where the young 
will find plenty of food when they are hatched. : 

Berries.—Currants and gooseberries Stow their seeds « 
in globes of juicy pulp, into which the little hard seed- 
box expands when the blossom has fallen. The re- 
mains of the calyx can be seen at the crown of the 
bersy. Let the children compare the fruits of cucumber 
and vegetable marrow and notice that in these cases 
also the $eeds are buried in pulp which, however, is 
far less juicy than the pulp of a gooseberry. These 
fruits are really gigantic berries. The banana sold in 
England is a berry tht has lost its seeds. 
. The sweet, succulent berries of the currant and 
gooseberry form, as everye gardener knows, a banquet 

: for birds. A blackbird or jhrush will strip 
Their con- 4 currant bush in the neatest fashion. The 
sumo gardener may Save the bushes from the 
attacks of the caterpillars, gooseberry sawfly, and the 
magpie (currant) moth, who feed upon the leaves and 
thereby reduce the food-making powers of the plant, 
only to find that the ripe fruit is devoured by the bolder 
garden-haunting birds. Yet this 1s evidently what 
Nature intended in giving the berries their sweetness 
and their attractive colour. * 

"The strawberry not & berry —A" strawberry is not 
a berry at all. The top of the flower-stalk (receptacle) 
has formed a swollen cushion of red, delicious pulp 
from which stand up, like pins from à pin-cushion, 
the tiny little yellow fruits or nutlets (achenes). Each 
of these contains а seed. The lowly habit of the straw- 
berry; which sends its stems running along the ground 
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to strike down a new set of roots at a distance from 
the parent, exposes it to attacks not onty from the 
sharp Beaks of birds, but also from the rasping tongues 
of snails and slugs. 

Drupes, The chirry, &c.—The cherry harvest comes 
in July and August. Let the children, if possible, 
see the whole tree and trace the whole history of the 
fruit. The older ones may note the, distinctively 
brown shade of the barkvand may see with the naked 
eye the lenticels, or breathing spaces, which it shows. 
Let them note’ and draw the long, shining leaves, 
finely serrated at the ‘edge. Let them, as Ruskin 
recommends, study the whole biography of the fruit, 
beginning with the pure white blossoms of the spring 
(note that compared with those of the apple these 
are almost colourless). Then comes the hard, green, 
seed-case, which finally ripens ifto the plump, juicy, 
richly-coloured cherry. Here we have a new type 
of fruit, the drupe. Compare also plyms, damsons, 
apricots, peaches, &c. The inner wall of the seed- 
case which was above the insertion of the other whorls 
of the flower (superior ovary) has become hard and 
Stony, while the cuter wall has become fleshy, as in the 
berry. Though these fruits protect themselves with 
a fairly hard rind, and sometimes, as is well seen in the 
plum, with a coating of wax or bloom, yet insects 
manage to pierce them, and not only birds, but wasps 
and flies, will make many a, meal from them. The 
plant, however, desires to attract birds, and to this 
end produces a sweet pulp with a specially attractive 
colour. Birds carry away the heavier stone fruits, 
and by dropping the undigested stone at a distance 
give the contained seed a chance ic germinate away 
from the shadow cast by the parent. Children often 
paint and draw cherries without noticing how the long 
Stalks correspond with the long flower-stalks of which 
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they should possess an earlier record in their note- 
books. They should also notice the difference between 
the growth of the cherry and that of the apple. The 
apple, a heavier fruit, keeps much closer to the stem. 

Collection of drupes—The raspbe*ry and the black- 
berry are collections" of small drüpes. The children 
can see, as well as feel with their teeth, how each little - 
globe of juicy pulp has its own tiny hard “stone” within. 
These gre not borhe on a cushion, like the little fruits 
of the strawberry, but are separately enveloped, each 
in-its containing “ drupe,” which was öne of the many 
carpels seen in the flower. The top of the flower-stall 
is well seen in the raspberry, and less well in the black- 
berry ; bet in each case it stands up like a finger, over 
which fits a thimble—the group of succulent fruit- 
vessels, j р 

Apples and apple-trees.— rhe apple harvest is a 
beautiful sight in the South-West of England, or among 
the orchards of Kent, but jn the autumn even the town 
child may have the luxury of seeing and eating English 
It is worth while letting the children dis- 
tinguish the various kinds of apples, as russets, pippins, 
golden knobs, &c.; and here it may be remarked that 
the craving for apples corresponds to a real physical 
need, and apples should form a frequent article of 
diet. 

A full-grown apple- 


apples. 


tree should be recognisable at 
any period of the year, and the children should be able 
to distinguish it from a pear-tree. The 

Dus anoles apple-tree has low, spreading, often 
| gnarled and crookéd branches. Apple- 
trees which are to bear well cannot be left to Nature. 
The fruit, it will be noticed, is borne on short spurs. 
Shoots which will bear wood and leafbuds only are 
away in order to direct the nourishing sap to the 


pruned 1 
A demonstration of the process 


fruit-bearing branches: 
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of grafting will interest elderchildren, and inthe country 
a sharp look-out should be kept fof the mistletoe, the 
pretty parasite which is not uncommonly found grafting 
itself naturally on apple-trees, and nourishing itself at 
the expense of its ў host.” ^j 
The juicy part 6: the apple-fruit is thought to be 
formed by the growth of the receptacle which, with 
the lower part-of the calyx leaves, swells up round 
Formation the true seed-case, thé core. Ip bears 
of the fruit. the remains of sepals above. it. The core 
. s а tough, five-chambered sheath, each 
chamber containing two# seeds. Even little childzen, 
if shown a transverse section, can’ appreciate the neat- 
hess of this arrangement. As in the case of the cherry, 
the whole story of the growth of the apple should 
be recorded by means of brush and paint, and it will 
be useful to compare it at the sane time with the pear. 
Whereas, as ve have noticed, the apple-tree is short 
and gnarled, the pear-tree is tall and 
eee eue pyramidal. Young apple-leaves are white 
and woolly on the underside, but this is 
not the case with those of the pear. Apple-blossoms 
have petals which are white on thé inner side, but there 
js.a beautiful rosy tinge on the outside where the edge 
turns over to make the cup of the corolla. ‘The anthers 
are yellow. The petals of the pear-blossoms are white, 
like those of the cherry, but a tinge of colour is supplied 
by the red and purple anthers, | 
Spoilt apples—A child. is often disappointed over 
a “spoilt” apple. In this Way he learns that the apple 
is a dainty morsel not reserved for human consumers 
only. There is often no visible insect consumer, but 
nevertheless the fact that the apple, even more specific- 
ally than the curate’s egg, is “excellent in. parts” 
only, 1s due to the previous tenancy of one of the objects 
called vaguely “ maggots.” Tell the children the story 
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of this spgilt apple. When the apple was forming, 
when it was no more than a small green knob TES 
codlin moth, a little creature with grey wings’ аанай 
with brown and copper, laid an egg on the future fruit, 
The codlin near the “ eye.” Unfortunately she did 
sitim. not lay all her eggs on one apple, but flew 
from this apple to others, until a large” 
number, perhaps fifty, were infected. From each egg 
came a little whitish larva, grub, caterpillar, or, as it is 
wrongly called, worm. Finding itself on the outside 
of the apple, it bored its way in. It continued boring 
until it came out on the othét side. Then, it returned, 
found its way to thé core, and began to consume the 
pips. Now, the juices of the plant that would have 
gone to nourish the all-important seeds were no longer 
required, for there was no work for them to do. Con- 
sequently the fruit Ceased to grow, ripened before its 
time, and fell to the ground. “ A windfall” is a pro- 
verbial expression for as lucky and unearned boon, 
but the “wind-fallen” apples, as a matter of fact, are 
nearly always those infested by the caterpillar of the 
codlin moth. The larva does not remain in the apple 
after it has fallen, but finds its way out—the black hole 
which marks its exit is easily seen—crawls away over 
the ground; and makes for the, trunk, which it climbs. 
By this time it is ready for the pupa stage, and it spins 
a snug cocoon for itself in some chink or on sorae ledge 
in the bark. There it will stay during the winter, and in 
early summer emerge as a codlin moth, which will lay 
eggs and thus produce a new generation to prey upon 
the next year's apples. 
Precautions in the orchard.— lie behaviour of this 
moth and of other destructive insects explains what 
children «will be sure to notice in our orchards—the 
unsightly whitening of the tree trunks. This is done in 
order that the lime may destroy the larvee and pupe 
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of the insects that infest the tree. Other mixtures are 

used for spraying the tree so as to render if unpleasant 
to the moths, People whose business it is to produce 
apples do this on a large scale directly the flowers have 
fallen. Sometimes уге notice collars or bands of sacking, 
tow, or flannel tied round the trunk of apple-trees ; these 
are traps for the caterpillars which crawl under them for 
shelter, and orchard-keepers are careful to gather up 
and burn all dead branches and twigs which? lying 
under the tree, might serve as winter quarters for the 
pupae. It is a good thing, too, to let poultry run in 
orchards to keep down the insect life. 

These are man’s expedients. Nature; while she lets 
the smaller creatures prey upon it according” to their 
kind, herself defends the apple-tree in a variety of 
ways. Scott Elliot, in his fescinating “ Nature Studies," 
enumerates some of the enemies of this favourite tree. 
Burrowing beetles like to prey upon the 


The f delicate layer of diving and growing tissue 
enemies oi just under the bark. “The bark, therefore, 
tree, 2 is very corky. A smail insect, resembling 


the green fly, sucks the juices of young 
and tender twigs ; these we find protected with hairs. 
Leaves are devoured bodily by caterpillars of the 
winter and great winter moth. Apple-suckers and 
apple-weevils consume the buds, though the codlin 
moth, which attacks the fruit itself, is perhaps the 
worst offender. Birds, though they may take toll of 
fruit, are evidently man’s ‘allies against this horde of 
insect ravagers. The stronger-billed birds are needed 
at the roots, where we find the grubs of the daddy-long- 
legs, of the cockchafer, and the wireworm. Mice, rats, 
` and voles also attack the roots. Before the apple- 
tree was cultivated it was also exposed to thé attacks 
of.cattle, rabbits, and hares, which tear or nibble off the 
bark or leaves. If an ordinary tree is looked at in this 
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"CHAPTER. XLIV 
FRUIT GATHERING. — (2) ALONG A HEDGEROW 


n ^ 

Hedgerow fruits—Children do not realise that the 
fruits of the garden, abundant though they are, form 
only a tiny portion of tlie great feast spread forth. on 
Nature's banqueting table for ler myriad tribe of 
insect, bird, and beast. The observation Gf garden 
fruits should be supplemented, whenever possible, by a 
walk along a hedgerow in. autumn. , 

Hips and haws are always conspicuous and attrac- 
tive, and will be specially so if the children have noticed 
The red continuously, and recorded with brush or 
fruits: pencil, the changes that have taken place 

throughout the summer since the appear- 
ance of the blossom. The “ haw” is like an apple on a 
smaller scale ; the top of the flower-stalk, carrying with 
it the remains of the calyx, has grown up round the true 

seed-vessel within. The outer red cover- 
tis oui ing attracts birds, and though it is not 
particulerly palatable, they will devour the pulpy con- 
tents in hard weather. The device of colour for attract- 
ing birds, so noticeable in garden fruits, is equally well 
seen along the hedgerow. Red is a conspicuous colour, 
especially when relieved against the green of the foliage ; 
moreover, as Scott Elliot points out, each red-fruited 
The hip, plant has not only its special shade of red, 

but also its special shade of the green against 
which it is relieved. Thus the red of the hip, the fruit 
of the wild rose, is of a purer, intenser red than that,of 
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ihe haw. The shape of the hip is very beautiful, and 
the children аге? quite capable of appreciating the 
grace of its urnlike form, as well as of the glossy scarlet 
colouring. The urn is formed, like the haw, of the up- 
growing receptacle, and the remain§ of the calyx often 
form an irregular garland round its rim. Let the 
children open the urn and find within the hairy nutlets 
attached to the sides and bottom of the vessel, with 
their brown tufts, the styles, filling the upper part of the 
up. Each of these mutlets is a carpel containing a. 
seed, but the adhesion of the seed to its containing 
carpel is so close that the children will nof distinguish 
them. T 
Anothé red fruit of the hedgerow or woodside is that 
of the rowan, or mountain ash, as it is often wrongly 
called, The confusion arises because of 
The.rowan: its largé* compound leaves, which are at 
its Gia first sight like those of the ash. From five 
the ash. tg nine largecleaflets grow opposite to one 
another, with an odd one af the apex. The 
eaflets is almost oblong, only tapering 
at the tip, and the colour is of a bluish silvery 
green on the upper Side, with very much paler green 
below. The leaflets of the ash are farther apart, and 
are more slender and pointed, while the colour is of a 
more decided green. The whole effect of the ash-leaf 
is much more light and graceful than that of the 
The leaves of the ash, as well as the single 
leaflets, are opposite to one another, while in the 
rowan they come first from one side of the stem and 
then from the other. The flowers of the ash that 
k buds in spring are small and 


emerge from its blac ] 
purplish in colowr, while the blossoms of the rowan are 
white and conspicuous. And the long dangling keys of 


the ash into which the tiny pistillate flowers develop are 
wholly unlike the bright red blossoms of the rowan that 


2 


shape of Ше 1 


rowan. 
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are hung out carly in the афиш. the toyan, indeed, 
belongs to £he same family as the rose, bramble, apple, 
and hawthorn—the great family of the Rosacee. It is 
called the mountain ash because its natural home is on 
hillsides, as in the Scottish highlands, where it is a great 
favourite, and where it formerly had a high repuia- 
tion as a protection from evil spirits; but fortunately 
for town-dwellers it makes itself at home, anywhere in 
‘suburban gardens, as well as in the more open country 
of the English shires. T" E . 

The Viburnum, or wayfaring tree, has coarse leaves 
and beautifyl bunches of pointed red and yellow berries. 

In some districts a beautiful variation of red fruit is 
seen in the spindle-tree, The tree, which "grows in 

М Thespindle- the hedges, is hardly noticed in spring or 
tree fruit, Summer, but jin autumn the ripe waxen 

2 fruit, pale criinson in colour, splits open its 
four lobes and shows within a rich orange globe (the 
aril) which serves as an extra protection, to the seeds. 
The beautiful effect of colour is heightened by the purplish 
bronze of the foliage leaves. The children must be 
warned that though there is ho harm in experimenting 
with hips and haws, the fruit of the spindle-tree is 
poisonous. 

A similar warning mast be given in the case of the 
berries of the woody nightshade, a climbing plant 
Tie toe which trails its weak stems over the 
nichtshade Ped8e. The purple flowers, with bright 

ghtshade t 
plants. yellow anther$, arranged. not unlike those 

of the cyclamen, give place to bunches of 
berries which show beautiful variations of colour from 
pale green through lemon, gold, and orange, to crimson 
red, according to the degree of ripenéss. This woody 
nightshade, by-the-bye, belongs to the same family as the 
potato, and nearly all the members of this family have 


poisonous properties, Y 
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The “deadly” or black nigktshade, which grows nearer 
the ground, and has purple, bell-shaped floxvers, giving 
place te black berries, is even more poisonous (fig. 55). 

The very soft, pulpy, scarlet berries of the honey- 
suckle, beautiful as they are, must be severely let alone, 

as must also those бї the black bryony, 
fae or Tamus, as it should more properly be 
plants. ^ called, to distinguish it from the white, 
or true bryony. The black bryony always 
attracts attention from its habit of festooning the 
hedges with its*trails of twisted stems, heart-shaped 


Black Bryony (Tamus) 5 White Poryeny 


Tic. 56 e 


` з 
leaves, and groups of berries varying in colour like those 
of the woody nightshade. 6 
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The irue bryony, or white bryony, which. belongs to. 
quite anothér family (the cucumber family), twines by 
means of its tendrils, like the vine and the Virginian 
creeper. Its leaves and tendrils will remind the children 
of the cucumber and the vegetable marrows, which 
are its near relations, but its red berries must not on 
that account be eaten. 3 

Let the children notice how the black bryony, like 
the honeysuckle, hop, and white convolvulus or bindweed, 

‘ has climbed to the top of the hedge to lift u 
The black its blossoms and fruit, by aid of iis tiling 


Вуду A stem, which curls in and out ameng stronger 
stem. Com- stems. All these, except the convolvulus, 


parisons, turn in a direction following that of the sun, 
the plant being supposed to he between the 
sun and the observer. Therstems turn first east, then 
south, then west. The motion is in the same direction 
as that of the hands of the clock. The convolvulus, 
like the scarlef runner and French bean, twines in a 
direction contrary to the sun or to the hands of a clock. 
We noticed that thedittle cornfield plant, the climbing 
polygonum, which resembles the convolvulus and is 
often called by its name, climbed in a direction fol- 
lowing the sun. The children, by-the-bye, should have 
specimens, say, of hop and convelvulus growing in their 
garden to observe these preferences of direction, and to 
make records of the actual spirals formed. 
Touches of red are also given along the hedges by 
plants of lower growth. Among these, perhaps the 
most conspicuous is the fruit of the common 
The story rum —cuckoo-pint, lords-and-ladies, Jack- 
of the in-the-pulpit, as it is variously called. The 
uu 9» whole plant, is, so interesting, and withal 
Р sp common, that it should be noted 
throughout the year. In the spring its glossy, green, 
spotted leaves, shaped like enormous arrow-heads, 
po 3 


E 4 CYCLE OF NATURE STUDY 


spring up quite early from ihe rootstocks below, which 
"contain fogd-material stored throughout the winter. 
In April comes up the flower-stalk with the large, 
pale green bract (spathe), which is similar in shape to 
that of the arum: lily. This is the pulpit. Within it 
rises an erect, fleshy, purplish pillar, the flower-stalk or 
Spadix, and near its base the spathe contracts to form a 
iube.- The flowers themselves are arranged in three 
sels round: the lower portion of the pillar. Nearest to 
the top of the column is a ring of bodies which represent 
stamens; these, however, produce mo pollen. They 
are furnished with hairs, which bend downwards, 
Next comes a ring of perfect stamens, and below these 
a ring of pistils. Small flies come to the flower, either 
for shelter or attracted by the contrast of colour between 
the whitish bract and purple column, and also by the 
Strong odour, as of carrion flesh’, which it gives out. 
The down-pointing hairs allow th 
the true stamens, which do not r 
after the pistils below them have withered. When the 
pistils are ripe, the stamens are not ready. Clearly the 
for its own 
"Fresh pollen is needed from other plants, 
in the tube may 
istil as it reaches 


pollen falls upon them, dusting them the more thoroughly 


as they search for a Way of exit, until finally the fringe 
of hairs also withers, and the flies escape to carry their 
burden of pollen to some other cuckoo-pint whose 
pistils are in the right Stage. The result of all this 
contrivance is that the ovaries'at the base of the pillar 


ripen into a cluster of globular fruits, at first green and 
then scarlet. They are pressed closely together, and are 
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somewhat like tiny applés in shape. The bract and 
the upper oart of the column wither, and the short 
stalk with its vivid berries catch the eye among the 
lower-growing planis of the hedge. Pheasants and 
other birds eat the fruit, but children must be warned 


on no account to touch it, * 


Fic. $7.—COMMON. Anum. Diagrammatic Secun 


Je, hairs ; æ, anthers i s4 stigmas. 


‘The lore of the countryside; indeed, should include a 
knowledge of which fruits are respectively edible, harm- 
А less, and poisonous. Beside this practical 
овоо knowledge, the children will thus extend 
ЖЫШ the application of the proverb that “ One 
man's meat is another man's poison " to the 

digestion of myriads of other creatures for whom, no less 
than for man, Nature has made provision. Some slight 
hint of the marvellous properties of herbs, even of 
the knowledge of which has almost 
es and herbalists 
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poisonous ones 
entirely passed from country dam 
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to scientific students of medicine, may ajso be fitly 
given. д, 2 

Purple fruits—Purple darkening to black is another 
colour which prevails in succulent fruits. Purple sloes, 
the fruit of the Dlackthorn, and the juicy berries of the 
, elder, of which we have already spoken, yield cordials to 
the thrifty housewife as well as food to the starlings and 
other birds. ? о 

The purple berries of the dogwood show up against 
the deep-stained crimson of its steme The purple 
spikes of fhe privet berries, each berry nearly globular, 
stand up stifly, as though conscious of their compáct- 
ness, among the rather prim foliage which makes the 
privet so useful a plant for the hedges of a formal 
garden. These are gathered and consumed. by the black- 
birds, thrushes, and other birds which remain with us 
during the winter. $ ў 

Colourless frnits——The children must not imaginc, 
however, that juiciness and colour are negessary attrac- 
tions in a bird’s dietary. Remind them of the crowd of 
Sparrows and other finches who descend upon the hay- 
fields and cornfields when the hard seeds are ripe ; other 
Thei birds sharing their banquet. Show them, 

eir E P 
consumers. J possible, or at least tell them to watch 

for, the trim little goldfinches daintily peck- 

ing at the thistle-heads, at the tufts of dandelion and 
&roundsel seed ; and the linnets busy among the seeding 
charlock. Were it not for these consumers the light 
tufted seeds of these plants would be blown far and 
wide, even more than now happens, and the farmer 


would have still heavier crops of weeds to deplore than 
at present, 
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FRUIT GATMERING.—(3) NUTS AND THEIR CONSUMERS 
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Pulpy Fruits,—The children will haye seen ihat in 
sücculent fruits Nature provides an attractive. covering 
so that birds may take the Seed away. But the pulp 
does not become coloured and juicy until the seed is 
While the little germ of the future plant is (00 
ed, it is protected by а hard 
ns not to attract attention 
sour to the taste, 50 as 
to a second trial When 


ripe. 
young to germinate if plant 
case, green to the eye, so 
among the green leaves, and 


not to invite experimenters 
seed. inside is,ripe, the bird carries the fruit away, ОГ 


the fruit falls to the ground and rotse In either case 
the "stone" within is left on the ground, trodden 
underfoot into the warm soil, and then, after a certain 
time, the living embryo in the * kernel" of a plum, 
for example, has sufficient energy to break through the 
hard shell and to form а new plant. Let the children 
plant a plum *t stone," and see how long it takes to 
germinate, f 
Some fruits, edible for man or other creatures, are 
formed on a different plan a$ to the outward. protection 
Dry woody of the seed. An excursion for nut-gather- 
fruits. ing, or even the purchase of nuts, will help 
the children to note these diversities, and to 
prepare them in a measure for the somewhat difficult 
niceties of the classification of fruits. By the time 
autumn has come the little crimson-tipped (pistillate) 
flowers of the hazel will have rounded into the nut, 
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while the little circle of bracts that survousided it has 
lengthened Sut into a long, fringed hood" or cupule, 
The hazel partly leafy and partly woody in texture, 
{ A azel and firat green and then brown in colour, 
Ч 50 аѕ to harmonise witk the fruit which rests 

. Within it. Let the children see specimens with the nuts 
still in position within the cupule, and note also how the 

whole structure, which in spring was. almest seated on 

the branch, has been carried outward on a stalk? The 

true fruit is the nut, the cupule being onty an accessory 

protection. The nut has a woody instead of a pulpy 

covering, for the kernel or seed. which contains the 

little embryo and its two seed-leaves. At the time when 

the shell and its protective cupule we 

the little kernel within was a mere 

mass. (It is most im 


re soft and green, 
milky, unformed 
portant, as we have already said, 
that the successive Stages of growth, and not merely 
the first and the last, should be noted.) But now the 
nut is ripe it has become large, smooth; and polished, 
and will soon sip from the containing cup and fall 
on the ground. There it may remain buried for a 
long time (nuts, as a rule, are slow in germinating), 
and then the seed within will burst through the woody 
shell, 1 

Nut consumers. But" hedgerows and woods where 


hazels grow, or avenues and’ orchards where the culti- 
vated “ регі’? has bee 


their own, and some 


house and field, at ie: 


" gnawers," by 
Toy wainscoting 
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and wooden пе, will enable the field-mice to 
attack not ónly the hard cupule but the weody “ shell." 
And we have, moreover, arboreal rodents—thé climbs 
ing, leaping, rodents of the trees—the dormice and the 
squirrels, whose favourite food is nuts. If the “ shells” 
of the hazel-nuts were not exiremely hard, these 
gnawing creatures would devour so many ‘that there 
would be ro chance of new nut-trees. The shells as 
they ‘ripen become very woody and difficult to crack, 
so that a proportion of them escape these sharp incisors, 
and a fresh supply of nuts is assured in the future, 
Scott Elliot conjeetures that the teeth o£ the squirrels _ 
have been growing Sharper, and the shells of the nuts 
growing harder, so that the balance of spared nuts 
remains pretty much the same. These nut-eating 
rodents generally carry away their nuts to a safe place it 
order to consume them, or bury them in the ground, and 
occasionally forget them, and thus а good start is secured 
for new trees at a distance from the parents, + 
Nut-gathering or nut-buying gives 2 good opportunity 
for interesting the children im nut-consumers other 
than human. The dormouse is offen kept 
The dor- ça pet, but since it sleeps most of its 
n time it is not a very interesting creature 
A little girl» who tried the experiment 
tit had no habits.” Yet it is 
Though called the? dormouse 
(sleep-mouse), it is im many ways more akin to the: 
squirrel than to the mouse. It is a beautiful little 
animal, with very bright black eyes and rather a large 


head and furry tail, something like that of the squirrel. 
Tts feet, like the squirrel’s, are 


adapted for grasping 

and climbing f it is, Says Douglas English, thE Hd 
row gymnast and tumbler," frolicking ihere as the 
the high tree-tops ; 


i it sits n its 
squirrel does on 1 j vn nee dn 
haunches, and eats nuts 1n the same fashion, : 


as а companion. 
plaintively reported that ' 
active enough at times. 
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favourite nut is the hazel, bit it is also fond of acorns 
and beech-mast. The dormouse is perhaps the most 
typical English hibernating animal. It sleeps for about 
six months in the year. Besides its summer nest, which 
isa nursery, it has a winter nest—a ball of fibre with 
no special opening, into which it can insert its body, 
and there-it lies coiled up with its tail curled over its 
head and down its back, The nest is generally ina bush 
of furze or brambles, andzhoneysuckle stems form the 
favourite material for it. Before sleeping. the dormouse 
consumes a large quantity of food. The elder children 
may know from particulars of the diet of vegetariáns 
that nuts form a. highly concentrated food, rich in oil, 
and thus life is maintained while the creature is asleep. 
The squirrel is much more engaging, but jt is so lively 
and restless that it should not be.kept as a pet except 
The perhaps, in very large cages or in enclosures 
squirrel, (with tree-trunks in the Space enclosed) such 
к , , 85 are used in seme public parks and in 
the Zoological Gapdens. The little creatures kept there 
are charmingly tame, snatching nuts saucily from one's 
fingers and then running 
them. Some of these squirrels—the grey kind—have 
been let loose in the grounds and in Regent's Park, 
where they may be Seen. scampering about the grass, 


^ hr i | cing reproved for talking abóut the 


“Well, what 1001, CREME 


n 
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English himself speaks of’ the “feathered tail" and 
indeed the beastie ‘uses it as the birds do +heirs—as a 
kind of rudder to enable it to keep steady as it takes 
daring leaps from one tree-top to,another. Let the 
children note how relatively strong and large are the 
hind limbs, and how well adapted for this mode of move- 
ment. The squirrel’s hoard of buried nuts; how he ` 
forgets them now and then, how sometimes on a warm 
day in winter he wakes up from his winter sleep, descends 
from his warm shelter in the fork or hole of a tree-trunk, 
mikes a meal, and falls to sleep again, are well-known 
facts of his life in which alf children are interested. 
Even the quite littlé children will loye the story of 
“ Squirre'Nutkin."" 
But the rodents are not the only creatures who prey 
upon nuts; the birds have their share. The nuthatch 
is a clever nut-cracker. Whereas the 
the tae squirrel strips off the green covering, and | 
the dormouse» patiently nibbles through. 
husk, nut, and all, the nuthatch chooses a nut that has 
slipped from its cupule, fixes it m a conyenient chink 
in a tree or wall, and hammers at it with its beak until 
ihe shell splits. The’ great tit imitates the nuthatch, 
but is not so dexterous at the work. $ { 
It would be strange if the insect tribes, so ingenious 
and-so ubiquitous, made no inroads into nutland. Our 
hazel-nut is sometimes consumed,'as We 
The nnd . all know, Бу; < maggots.” The mother of 
ў these maggots, tlie nut-weevil, is a species 
of beetle provided with a snout for burrowing, In the 
an egg within. 


the unripe nut and lays an е 
ches out into a yellowish-white maggot 


with a horny, reddish-brown head and strong, e DCE 
jaws. When it has devoured the kernel it preys 
through the shell and escapes. Two poets Baye m 
kind to this maggot. Southey, who could WT 


spring she pierces 
In ten days it hat 
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delightfully to and for children е Three Bears "' 
is his best?known contribution to nursery literature— 
pleads for it thus : 


Nay, gather not that filbert, Nicholas, 

There is a maggot there—%t is his house — 
His castle. Oh, commit not burglary ! 

Strip him not naked, ’tis his clothes, his shell, 
His bones, the very armour of his lefe ; 

And thou shalt dé no murder, Nicholas. * 


He goes on to ertumerate the dangers which the maggot 
may encoupter—the nibbling teeth of the mouse; the 
hammering beak of the nuthateh, the sharp cracking 
of the squirrel’s chisel-teeth, and so on. Shakespeare 
calls the maggot 
The old grub, 
Time out of mind the fairies’ coachmaker, . 


The loose, bitter dust left in ihe empty shell may 
be easily shaken out, and еге is the firy coach ready 
lo he fitted with “its waggon spokes of long spinner’s 
legs" (* Romeo and Juliet”), © 

The children will readily find other examples of nuts 


for comparison with the hazel. The acorn has a cupule 


Peres with 2 clean-cut edge and. roughened 
and pigs. outside. Pigs are very fond of acorns, as 
of “ windfallen " apples. In the old days, 
before^we fell into: the way of condemning pigs to 
a confinement in styes and then abusing them for 
habits which our own treatment has induced, herds 
of swine were driven about the forests, and a wood was 
Spoken of as giving food “ for so many pigs.” The wild 
creatures of our modern woods who eat dcorns are 
Beech-nuts, chiefly squirrels, dormicé, and jays. 
The beech forests also yield a rich, oily 
dood, In the beech-nut the cupule forms a prickly 
cup which in autumn opens into a four-pointed 
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star-like dos, with which are two shining, brown, 
curiously three-sided nuts. The sweet or Spanish 
Sweet chestnut has an extremely spiny cup, 
chestnut, Something like that 0$ the beech on a 
much larger scale, and, like it, splitting 
into four pieces when ripe. In ай the above cases 
the nut with its cupule is the whole fruit, and the seed 
is within. 9 Г 
In the horse-chestnut, as’ most boys know, the 
‘juts’ are contained in a green, fleshy case, pro- 
H vided with blunt prickles. When-it opens 
Shana there is,a beautiful colour ‘effect in its - 
. snowy lining and glossy fruits. But these 
“nuts,” we should observe, are not fruits. They are 
seeds contained in the seed-case—the fleshy capsule. 
"There is no extra covering corresponding to the cupules 
of the hazel, acorn, &c. If we bear in mind the import- 
ance of watching the fruit throughout its development, 
{hese distinctions will be much less puzzling. 
Neither are the walnut and the coco-nut “nuts ” 
with’ cupules like the beech or acorn. ‘The greenish- 
brown cpvering of the walnut, and the 
Walnut fibrous mantle of the coconut (usually 
and coco- stripped off before it is sold) correspond 
nut: not — 4o the juicy pulp? of the plum or peach. 
pud Let the children experiment a little with 
j the stain of walnut juice, as they cut the 
get at thé double corrugated nut within. 
Walnuts used for pickling are gathered early in July 
before the hard shell’ has been formed : the part which 
we eat is the green pulp. The boat-like shape qus 
light, fibrous packing of the coco-nut render it m for 
i 1 9ea 15 B 
the seed, to float from one South Sea island 2 i r = 
and the fruit forms an excellent starting-point Jor à 


i stin Jesson in geography- ; uh 
тозе of the home-land besides those we 


case open to 


CHAPTER XLVI 
SEED. SCATTERING 


Nature's hoarding and scattering.— The шаш use of 
the fruit is to contain and protect the Seeds til they 
are ripe. Hence the covering of pulp or weod or other 
tissue to protect the Seeds from too much wet on the 
one hand^and from too much dryness on the other. 
Hence the sour taste of unripe fruit. Hence also the ' 
wax or bloom on grapes, plums, &c., which also serve 
to keep out the germs of moulds which might settle on 
the flesh and spoil it. (Ask the children why fruiterers 
wrap choice fryit in tissue paper.) Hence the hip of the 
uarded by downward pointing, prickles on the 
es jo protect it from climbing mice, 
olour is hung out for 
h to be carried 


rose 15 g 
stem and branch 
though an advertisement of red c 
the birds when the seeds are ripe enoug 


away. 
Bui once the seeds are ripe, the main interest of the 
arent, as children will see by analogy from human 
he offspring out in the» world, 
hat is already occupied to over- 
crowding. Now is the time when Nature's hoards, 
hitherto so jealously guarded, must be distributed, her 
treasures must be scattered, The pupils know what 
happens in the case of edible fruits. AN erates try x 
to maintain a point of contact m their Ө; ES 
instead of giving them an isolated lesson on the " Dıs- 
» wi iscellaneous set of specimens, 
persal of Seeds, with a misc 


we should whenever possible let them watch and report 


p 
affairs, is to place t 
and not in a locality t 


2 


D 


o ў ` 1 
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on seeding plants in theireown garden or along the 
hedgerow ; „Ог, at any rate, confine the $xamples to 
such plants as have been scen as wholes, or such as 
present especial elements of interest, as is the case with 
the coco-nut, for example. 

Seed scattering by snimals.—Théedible f ruits are, as the 
pupils have seen, mostly carried away by birds or other , 


Seed: animals, This may Suggest the question : 
scattered in Ii what other ways may animals, carry 
edible seeds? Let them look again at the “ bur?! 


fruits, vide of £ sweet chestnut, and see how easily the 
preceding Prickles woukl catch in the Woolly back of 
chapters. a sheep, be carried to Sonie distance, and 
then got rid of as the animal rubs itself against a fence, 
A sheep's fleece, as a matter of fact, is often full of seeds 
of one kind or another. ? 

The common go0se-grass (cleavers, or Robin-run-the- 
hedge) grows by every wayside, and children often 

playfully pelt ope another with the green 
Р perked balls of the fruit. These tihy AO are 

covered with small clinging hairs, which 
enable them to adhere very closely to. hair or cloth or 
fur, At length the little seed-vessels break, and the 
seeds are scattered, perhaps, at a long distance from 
the place where the parent grew. The burdock has a 
set of bracts surrounding the composite flower. Each 
one of these is curved backwards into a hook, so that a 
whole head ot flowers is sometimes carried away in the 
Wool of a sheep. . 

The little wood forget-me-not also has its long narrow- 
toothed, seed-vessel, tvell Supplied with small hooks. 
The wood-avens (geum or herb-bennet), Which is often 
mistaken for the buttercup, has a head of little fruits, 
each furnished with a sharp spiny cap, Something like 
the awn of the oats, except that it has a crook in it. The 
sharp point sticks into the garment of a “ human ог 
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the feathers of a bird or ро fur of a beast, and the 
crook cause it to dling so that it is only dislodged with 
an effort, and is often carried quite a long way. » 


ТУГ 


ULEAVENS + wes 
BiG, $$.— Чоок Iii rs 


nc sily realise how ducks, herons, wag- 
очаи сап Иа water-birds often carry fruits 
Seeds etit sticking to any chance gud SR 
PETE or se BEES 
carried in фреш feathers or feet O Mea An a 
mud by тт ES ПОН МА NE 
bird, field js soon populated with plants as we 
as with animals of moe iar NO Un opined’ 
Tell them how Darwin Nei dhis quantity 


; ; how m 
in this way (show them roughly ho 
5 
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represents), and fotind that® no fewer than, 537 plants 
? germinated from it. А ° 
Seed’ scattering by wind.—But sometimes the plant 
prefers to trust te the wind rather than to animal 
* agency. The common poppy is 3 good example ; here 
the seeds are contain®d in a. round, tough box, beautifully 
H М * ribbed on the outside and surmounted by 
nM. a circular lid which projects oger the sides 
' like the eavesof a house. Below the eaves 
the capsule is pierced by a number of small holes. Let 
the children experiment with a ripe capsule, and see héw 
easily, wheneit rocks in fhe wind, the seeds would be 
shaken out. ‘These seeds are very minute, and so light Y 
that they are swung out quite a long Way. They are 
aso very numerous, and as they ripen just when the 
Wheat also is ripe, they woxld be very mischievous, and 
give the cornfield more blets and Streaks of scarlet than 
it has even now, were it not that the seedlings growing 
in little patches together, where the seeds have fallen, 
compete with one another for soil, light, and air, and 
only the strongest survive. ° f 
. Some fruits and sceds, light though they are, provide 
= themselves with contrivances which. ensure their being 
` Tufteg  _Watted to a good distance. The dandelion 
‘fruits and iS one of the commonest examples, and it is 
seeds, also one of the most beautiful. It is, of 
O ESS A composite flower, guarded by a 
double set of bracts on the outside of the 
When the flower is young, the inner bracts are folded 


W Or sdücer-like, 
А ts have given up 
ying sects who visit the dandelion 
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in such numbers, the bracts again close over fo pro- 
tect the littip fruits which have been “ set 2. within, and 
the stalk meanwhile grows to a great height. When it is 


1/7 
EM 
EN 
4 
Sage fat i 


«мада Dasdelon head, Басы "ыа Joy 
(OR Mans Beard) 


Willow herb ral? Willow frat witk plums) ceeds 


milh pumed 6ceds и: 
Гіс, 59.— TUFTED FRUITS AND SEEDS 


if ruit é surrounding grasses 
2 h to lift the fruit above surround 
NUS of the flower-stalk again becomes 
e—and we see the spherical 
- 2 


long 
and leaves, the top 
convex—almost a perfect globi 
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head or ball of the dandelion “clock” ready to be 
blown away by the wind. The calyx of eaclelittle flower, 
instead of forming a green cup, has become a feathery 
tuft (pappus) which crowns the little fruit. (The fruit 
and seed adhere so closely as to be indistinguishable 
without a microscepe.) Тһе little pappus remains 
folded in wet weather, but in dry weather it acts as a 
parachute, and, after floating in the air, at last brings 
the seed gently to the ground, where the hairs help to 
glue it to the moist earth (fig. 59; p. 337)- 

A common hedgerow plant, the wild clematis, travelléy's 
joy, or Old man's beard,-as it is variously called,. has 
a feathered fruit. Let the children notice how this 
plant climbs. Not by its stem as the convolvulus or 
hop does, not by tendrils as the sweet-pea or vine, but 
by its leaf-stalks, which curl round any support that 
they have touched with their sensitive under-surfaces. 
The climbing nasturtium (Lyopeolum) in suburban 
gardens behaves in the same way. The cream-white 
flowers of the wild clematis are indeed travelers joy, 
and when the ‘blossoms have fallen, each of the long 
Styles, of which there are many in one blossom, shows 
as a curved feather which is almost equally beautiful, 
Thus are formed the white beard-like tufts which make 
such graceful knots and festoons along the hedges, until 
by-and-by the styles with the adherent fruits are 
scattered by the autumn winds. 

In the case both of the dandelion and of the wild 
clematis the whole fruit is carried. In the case of the 
willow-herb, which grows as a weed in damp places and 
is also common in edd corners of suburban gardens, 
the fruit is a long narrow capsule, which, when ripe, 
Me lengthwise, and shows within a number of 

IUe tufted seeds, Ноге the seeds have developed, as it 
ud ME seed-coat of hairs for purposes of wind- 
ansport, “The willow-herb is so called because ils 
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leaves are like those of the willow, and in this matter of 
seed-scattezing also it imitates its greater namesake, for 
the seeds of the willow-tree lie in a tangle of hairs which, 
as they grow, force the seeds out of *he seed-vessels, and 
then help them to floataway. Willow-seeds ripen carly in 
the summer, and the cottony hairs serve not only to carry 
them, but also to anchor them to the soil wherc they fall. 
Many fruits, especially those of trees, develop wings 
which waft them through the air, often for long distances. 
Winged Пе form of the wing varies with each 
fruits and ruit. Thus the ash has one broad wing ; 
seeds, — the sycamore his two; the elm has one 
wing which surrounds the fruit on both — 
sides. Tit the lime, as we have seen, the fruits are 
attached in a little bunch by a long stalk to a honey- 
coloured bract which carrics them through the air in 
the fashion of a kite. The naked seeds of pine or fir, 
which are not contained in a case or fruit, are also 
provided with wings (fig. 20, p. 349). 
Water carriage — Special arrangements have to be 
made for scattering the seed of water-plants. Some- 
times birds help the process, as when they break open 
the fruits of the water-lily to get at the glutinous seeds, 
and, if disturbed, fly away with some adhering to their 
pills, But the water-lily seed also develops a special 
envelope or extra coat, not hairy like that’ of the willow- 
herb, for such a device would be worse than useless 
here, but like a lifeboat with water-tight compartments;e 
so that it can safely float for atime. The water forgeti- 
me-not, unlike its wood relation, has a smooth fruit case. 
Why is this? The coco-niut, as We remarked in our last 
lesson, is admirably fitted both by its shape and by its 
packing of light, loose fibre within à waterproof rind 
for floating from one jsland to another. 


Seeds scattered by splitting of seed-cases. Tn the 
wallflower and in the charming old-fashioned honesty, the 
25 
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children cap see the sides of the seed-vessel (siliqua) 
coming away from the partition in the middle, leaving 
the seeds loose and unprotected, so that the wind can 
casily dislodge them. The fruit-cese (capsule) of the 
little scarlet pimpernel splits across the middle'so as to 
form a cup and cap—the cup being full of seeds, which 
can now be rocked out by the wind, as were the poppy- 
seeds through the holes at the summit of their capsule. 
The long narrow pockets (follicles) of the columbime 
open sideways, and the bladder-like seed-cases of the 
pinks and the campions separate into teeth at the 
summit, while the irís splits into threé* widely-sepa- 
rated pieces, showing the beautiful yellow seeds thickly 
packed within. 7 

Seeds scattered by explosion of fruit—Some dry 
seed-cases split, when ripe, їп such a way as not merely 
to leave the seeds exposed, but to jerk them violently 
io a considerable distance. Children cannot often see 
this actually happen. But they can look at the dried 
pods of their sweet-pea plants and nofe that the seeds 
have been jerked away. And if they are sitting out of 
doors on a hot day, near a broom or gorse plant, they 
may often hear sounds such as might be made by a 
fairy popgun. This is the sudden cracking of the seed- 
pods of one of these plants. The two sides of the pod 
make a spiral coil, and the seeds are literally shot out 
and sent to a considerable distance. The teacher may 
also be able to procure and show to the children some 
nearly ripe fruits Of the so-called. “ American Balsam” 
which is common in some gardens. A slight pinch 
at the tip of the pods of this plant will produce an 
explosion. 

The dog-violet has three chi 
with a row of seeds in each. The walls become dry, 
contract, and at last squeeze out the seeds, which are 
smooth, pear-shaped little bodies, and Speed like 


ambers in its seed-case, 


А 
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miniature bullets through: The air, offen travelling 
several fecta The little pink herb-Robertp the wild 
geraniufn, is even more “ cunning " in its devices. After 
the flower has faded, the style above the seed-case 
- remains as û spiky rod. This at first hangs down, but 
when it is ripe it stantis erect, the valves of the seed-case 
"break away from the rod at the base, and in so doing 
the seed is slung out as from a noose in a String. Lord 
Avebury, who studied herb-Robert Carefully, brought 
a ripe plant into the house and put it on a billiard-table, 
so that he might find how far the seeds travelled, as 1t 
was difficult’ to discover them in the open garden. 
They were slung, he found, from ont end of the billiard- 
table to the other, and far beyond—a distance óf twenty 
feet altogether, Let the children consider how much 
work this means for so slight a “ weed ” (fig. бт, p. 343). 
Seeds scattered accidentally by шап. The pupils will be 
entertained by hearing how our common English weeds 
have been carried over the world by man himself, who 
has unwittingly enclosed their fruits and seeds ii pack- 
ing material, &c., and thus borne them in the holds of 
ships (0 countries where they have flourished, so as to 
become in some cases veritable pests. Thus we have 
disseminated the stinging-nettle, the dock, the sow- 
thistle, the shepherd's purse, and the common weeds 
of the cornfield; for, as Professor Miall points out, 
most ofethese weeds have very light seeds, are very 
hardy, are capable of bearing extremes of heat and 
cold, are capable of being $elf-fertilised, wind-fertilised, 
or fertilised by any good-sized insect they may find in 
their new country. This sort of consideration gives 
the children a respect for the vitality of seeds and a 

realisation of the Tesponsibility of seed scattering. 

_ Records and collections of fruits and seeds. The 
collecting instinct can be very fitly employed upon 


fruits and seeds, Let the children make brush-drawings 
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of coloured edible fruits and collections of, dry fruits 
Children of twelve will delight to make modei of them— 
sometimes in clay or plasticine, sometimes, as in the case 
of winged fruits, siliquas, or follicles, in stiff paper with 
wire and güm as accessory materials. (It is scarcely 
' necessary to say that paper-flower making for orna- 
mental purposes is not advocated ; the models are to be 
merely illustrations to bring out points o5 structure.) 
For fruits with pappus, &c., drawing is obviously the 
-more appropriate medium of illustration. Collections 
of seeds may also be made, The seeds, if small, can be 
gummed on crds with the names printed below. Soie 
may be kept in phials, or even in labelled matchboxes. 
A few seeds with perishable coverings, such as those 
of the yew and spindle tree, may be preserved by the 
teacher in alcohol, but not before a. record of their colour 
has been made by the pupibin a brüsh drawi ng. 


„э 
d 
m 


* 


CHAPTER XLVII 
PSANT OBSERVATIONS IN AUTUMN 


Aurumn, though it brings a diminution in the wealth 
ofsmaterial afforded in the summer months, has, never- 
theless, its own interests апа problems. The children 
will be attracted not only by the fruit harvests, but 
also by tiie brilliant changes of colour in foliage leaves 
and by the fall of the leayes themselves. 

The Virginia Creeper.— Town children will hardly 
fail to notice the тісі tapestry of the Virginia Creeper 
which glorifies the dull brick house-fronts of the suburbs. 
The whole plant is very interesting all through ihe year. 
Let them notice how weak are its stems, and yet how 
high it climbs. Like the sweet-pea and the vine, it 
climbs by tendrils. A tendril may be а modified 
leaflet, as in the sweet-pea ; put in the case of the 
Virginia Creeper, 25 of the vine and bryony, the 
tendrils are little branches which rise in the axils of 
the leaves as all branches do, but which, instead of 
developing leafy shoots, give out ihreadlike' bodies 
with sensitive hooked tips. These tips expand into 
little broad discs which sefve the plant as clinging 
hands, If the creeper is planted near а wire-work 
trellis, its tendrils twist round the wire, as those of the 
vine or sweet-pea would do, But when the tips lay 
hold, as it were, of the rough projections which we find 
in a brick wall, they swell and form the discs which 
adhere to the supporting surface, Even when the 
plant is dead, these discs cling so closely that it is very 
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difficult to remove them frof the pits they, have made 
in brick orecement. Darwin thought thet the little 
discs give out some cementing fluid which helps to 
tighten their hold. + : 
Let the children notice how all the leaves of the creeper 
turn outward to thé light, and all the tendrils, with 
their discs, turn inward to the walls. If the plant is 
grown in а box, only one side of which faces the light, 
and is turned round so that the tendrils face the light 
and the leayes the dark, it will right itself, so to speak, 
until the. leaves have all the benefit of the sunlight 
Which is so nécessary to them. , 
The American Virginia Creeper has a compound leaf, 
divided something like a horse-chestnut leaf, each 
leaflet suspended from the same point, aed the foliage 
hangs out rather loosely ой long stalks. Its Japanese 
relation. (Ampelopsis Veitchti) has a smaller undivided 
leaf, with a cut edge, not unlike а vine-leaf in shape, 
while the leaf-stalk is shorter, so that ihe curtain of 
- leaves clings more closely [о the. wall. The little dises 
appear in this variety before the tip of the tendril has 
touched the wall, as though they wished to he 
beforehand. for their task. ы 
Change of colour in autumn leaves.— Collections of 
leaves in their autumn- tints can be made, and the 
characteristic colouring of each kind can be 
уо the leaf change its colour ? the childre 
ask? A full reply involves some k 
chemistry, but the childreh ma 
they have been told—viz. 
leaves manufactures 
contained in the air. 
only possible in sunligl 
days of winter have 
materials produced in 
were, through the vess 


ready 


noted. 
n may 
nowledge of organic 
y be reminded of what 
à that the green substance of 
iood for the plant from gases 

IRE manufacture of starch is 
It, so by the time the sunless 
come, this work ceages, The 
the green cells migrate, as it 
els to the storehouses arranged 
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by various plants for the purpose, to the BS aero cor 
bulbs of such plants as Solomon's seal or tbe onion; to 
the roots of biennials, such as the carrot or turnip; and 
in the case of irees, to the woody «tems. Here they 
are stored until the following spring. The red colouri ne 
matter, which, with all its charming variations of orange, 
brown, purple, &c., appears in spring as well as ir: autumn, 
protects the.tissues while this transport of materials is 
going an. 

Fall of the leaf.— The leaf has now done its work ; the 
gréen substange has disappeared, leaving only yellow 
granules, and the tissue ceases to be supped with sap 
from the main plant: It is merely a dead framework 
supporting waste matters which the living plant cannot 
use. But these waste matters, if returned to the 
soil, would be converted info nutritious mould which 
would nourish the plant nex? year. Hence, it is well 
the leaves should fail round the parent tree. If they 
were left hanging they would catch the wind, and, as 
Professor Miall points out. the high winter gales would 
tear off the twigs likewise, and thus damage the tree. 

Preparation for the fall of the leaf—At the base of the 
fallen leaf of the hoise-chestnut or plane the children 
will see a broad expansion ог cushion which once 
clasped the stem. This served as a little thimble or 
hat to cover the tiny bud which is produced in the angle 
between leaf and stem. But just below this cushion 
was formed a layer of cork cells which actually seal up 
the vessels bringing food supply to the decaying leaves, 
and also prevent the leakage of sap from the stem when 
once the leaf has fallen. The jnorseshoe-shaped ring 
of scars on the horse-chestnut twig shows where this 
sealing of the vessels has taken place, the scars corre- 
sponding ^to the principal veins passing from the stem 


into the leat. А $ 
Beyond the cork layer, on the side farthest from ine 
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stem, other cells are formed? which „break „down when 
‘the leaf is dead, so that they separate the stalk from 
the parent stem. 


Skeleton leaves. The children wil like to make 
` collections of skeleton leaves, whereby they will learn 
by what а wonderfül system of ribs and veins the 


a 
Signs of life in autumn. The fall of the léaves and 
the bareness of the trees suggest death, Let the 
or signs 
of life, for winter, does not mean death, but sleep. Near 
the scars left by a fallen leaf the new bud is seen closely 
Buds packed in scale-leaves, The sticky buds of 
i the horse-chestnut are big enough to be 


On the birch- 
winter by their 


em, 
compact catkins of next year, 
overlapping scaly bracts. The 
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hazel and the alder also show their catkins, confident 


in the pronfise of Spring, and the hardy annuals of the 


Seedlings. hedgerows, which dropped their seeds in 
t Jate summer, have already seen their ofi- 

spring germinate and spring up, a host of wild seedlings 

making a green carpet for the bank. 5 
Sleep of the higher forms of plantlife--For the 


most part, however, all the higher plants, except the - 


evergreens, of which we shall speak in another chapter, 
haye passed into what may be described as a resting- 
stage, comparable to the pupa or chrysalis period of 
insect life, or to the hiberràtion of certain animals. 
They are sleeping, just maintaining life on a very little 
expenditute of food, and hoarding all their store for the 
blossoms of next year. Their offspring, the seeds of the 
year, are for the most part, dormant also, waiting for 
the warmth of spring. ` , 
Lower forms of plant-life.—But certain of the 1 
forms of plant-life are very conspicuous in autumn. The 
town child will see mushrooms ‘sold in the shops, and 
their shape will attract him. Country children, ex- 
ploring hedgerows, woodlands, or fields, will encounter 
strange shapes and colours which have sprung up as by 
magic, and the country teacher must remember to give 
his annual lesson on the differences between edible, 
harmless, and poisonous fungi. A “fungus foray " on 
a half-holiday is, perhaps, one of the best ways of 


a 


ower 


managing this. T 
The question may come—What is a fungus ? 
It is a plant of very simple structure, which, having 

no green cells, cannot produce food for itself from air, 

Fungi. water, or soil, It must, therefore, obtain its 

foodrom other plants or animals, living or 
dead. (Let the children notice where the fungi are found.) 

They will be most interested in the mushrooms, 

toadstools, and puff-balls, and, perhaps, in the brilliant 

ý = 
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fly agaric—vivid red with White specks. The common 
" mushroom has a stalk-like portion bearing $n umbrella- 
like top. From the inside of the umbrella hang thin 
plates or gills. Each gill is a mass of filaments which 
bear tiny bodies corresponding to the seeds of higher 
plants and called spores. These Will produce new plants. 
Place a mushroom gills downward on white paper, and 
let the ‘children see how in a few hours lines of spores 
will appear on the paper eorresponding to the direction 
of the gills. : К | 
The umbrell form is not found in all mushrooms, 
Some are like brackets or oyster shells ; these are often 
found growing on rotting tree trünks or stumps. The 
puft-balls are globular, and the little s 
burst out from holes at the top. 
Let the children noticesthe wh 
moist bread, jam, manare, &c, 
thread-like growths like those at the 
toom stalk, ° 4 
Fungi and ћуеіепе. Let them notice that 


з 


А 
ite furry growth ол 
These are simple 
base of the mush- 


so far i . Hill, of Downing College, 
Oxford. ed a teachers’ con- 
f magnified bacteria 


her Nature-study class and found 
mildew on them. “ How could it 
asked the children. The teache 


_ da 


that the atorns had 
have come Шеге?” 
r told how long ago in 


pores “when ripe 
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her father's village a cupoof barm or yeast would be 
p uus round the village, and if a careless housewife 
spoilt it, the whole village would have to wait for bread 
until germs from the air caused fresh,yeast to grow in a 
sugar solution. The spores of mildew came first in 
this “ accidental" way. Some such germs are useful, as 
the yeast in this case; some are harmless; but many 
are dangerous. They settle in milk and render it sour, 
hence, milk should be boiled; they'settle in wounds 
and cause them to fester, hence air must be excluded, 
'They cause diSease in potatoes, turnips, wheat. (The 
so-called “rust” of wheat is fungus which spends part 
of its life on barberry and part on wheat.) They cause 
diseases, such as tuberculosis, cholera, diphtheria, 
typhoid. Dr, Hodge, in “ Nature Study and Life,” 
tells how the print of an ontspread dirty hand and of 
a clean hand respectively was taken on prepared plates . 
of gelatine. In a short time the print of the dirty hand 
was found to be filled in with a dense growth of bacteria, 
while the print of the clean hand remained unaffected. 
Thus we come to enforce the lesson which can hardly 
be enforced too strongly—the necessity of abundance of 
clean air, i.e. air free from the living dust of dangerous 
germs, as well as habits of personal cleanliness. 
Lichens.—During their fungus forays the children can 
notice the grey crust-like growth of the lichen, with the 
curious fairy-like cups on some of them, which contain 
spores. A lichen is an instance of curious co-operation. 
in plant-life—a fungus and an alga keeping house 
together. The alga is a very simple green plant, such 
as compose the scum of ponds or the strips of seaweed 
on the shore, and being green; it can manufacture food 
for itself and fos the fungus, which serves as a support 
and protection to it. 
Mosses.— The mosses, too, espe 
like pile of velvet (polytrichum), 


< 


cially the soft green moss 
will delight them. 


° 
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Polytrichum shows slender stalks rising from the soft 

* pile, at the fop of which is a dainty ürn-like vessel with 

an extinguisher or cap on it ; again a spore vessel. Until 

a favourable day cames for shedding the spores, they are 

. held in the capsule by a ring of little teeth which the 
sharpest children caresee. Ч 


EIG) 62. —MOSS-PLANT ; CAP STILL ATTACHED 
^ à 

Ferns. The mosses, though they have no flowers, 
have stems and leaves, and the ferns are higher still in 
the scale of plant life. The great bracken fern will now 
be bronzed and limp, but in the Spring the children 
will have noticed its big fronds coiled up like a crosier 
and protected by woolly scales. These fronds appear 
to be highly compound leaves, but they are not like 
the foliage leaves of higher plants, in that they have to 
perform somewhat of the function of flowers as well. 
At the back of the bracken fronds, within the in-rolled 
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margins, are groups of littie brown bodies like watch- 
cases. The are spore-cases. A spore from the spore- t 
case does not produce a fern at once, but gives tise to a 
little heart-shaped body (prothallus) varying in size in 
different ferns from a pin's point to a threepenny- 
piece, which is the parent of the аса! fern. The teacher 
may be able to find the prothallus of some hot-house * 
fern to show £he children. Let them notice the different 
are arranged on the 


he example set by the higher ranks of 
‘and have gathered their stores of food 
d rootstocks for the winter. 


have followed t 
the plant world, 
into undergroun 
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CHAPTER XLVIII ; 


ANIMAL LIFE IN WINTER О 
o 

THE approach of winter often 1 

creatures. Help the children to 


° 


neans,famine to wild 


The animals cared for by man are, safe enough. 
The food of cattle, for example, is supplemented by hay, 
roots, &c., and in the Worst weather the cows are shel- 


The bat 
е n any other of our wild 
; indeed, it is said that if a bat be wakened 
Bats. from its Six-months' slumber it will die. 

The bat, by-the-bye, is a difficult animal 


When the children 


creatures 


along a hedge in the 

ly take it for a bird. This is 

one of the few occasions When the?use of a stuffed 
specimen is legitimate, Let the cl 


ass see that it has 
nee like that of a 
ү Blitter-mouse э 


in outward арреага 
mouse—it is, Indeed, called the in 


“cockroaches, but even when 
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some parts of the country—and Jet them take its 
portrait in penci to show the great membrane that 
stretches between the fingers of the hands, along the 
side of the body and down to the toés. The membrane 
forms a wing, and the bat is the only winged mammal we 
have. Bid them notice the differénce between the flight 


of a live bat and that of a bird; the bat flies not in a” 


straight line or a broad curve as à bird does, but in a 
darting zig-zag fashion. Aecount for this by telling 
them how the,bat sleeps in the daytime, and at night 
hawks for insects and other small creatures, guided by 
its wonderfully acute senses of he: i of smell, and 
of touch, and changing its direction as these give it 
notice of its prey. During the winter its food supplies 
fail, so it hangs itself up, head downwards, by its hooked 
toes, in some corner of a caurch tower or in a hollow 
tree and there sleeps, wrapped in its coat of leathery 


“ wings." 

The hedgehog comes next on the list of sound sleepers. 
Its ordinary food is very general in character—toads, 
The -insects, snakes, e ua Bai 1 рото 

et enough of these in the winter, an 

hedgohom iom can make no hoard like the 
nut-consuming squirrel, so it rolls itself up into a spiny 
ball and makes for itself a warm bed under a drift of 
leaves in the hedge. Hedgehogs are sometimes tamed 
in order to keep down the abundance of domestic 
nen the food supply is thus 
ure will disappear for a long time 
me out-of-the-way corner. 

The dormouse earnsats name rather from the amount 

of its sleep than from its soundness, for 

АН, it is^ easily roused in the tame state by a 
`” little extra warmth, and when out in the 

ds or hedges will wake up on sunny days in the 


woo 1 
winter, though it soon goes tosleep again. Ithasa cosy 
АА 2 


secured, the creat 
together, sleeping in so 
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nest made of strips of honeysuckle fibre, the coarser out- 
“side and the finer within, with a lining of leaves or moss. 
This is slung up in a bush at a height of from three to 
six feet. It appedrs to make little hoards like those of 
the squirrel, but its own store of fat accumulated before 
hibernating serves tó replenish the slight waste of the 
body which occurs during the period of inactivity. 
The squirrel, as every child knows, makes a comfort- 
able sleeping-hole in the fork of a tree, his bushy tail 
serving as an overcoat. He, too, wakes.up 
deer now and then, and remembering his 
thrifty stores in the autumn, betakes 
himself to one of his larders. The children may ask 
why he did not store his nuts in his sleeping-chamber, 
so that they might be conveniently at hand. But if 
he had done this, the frequency of his journeys to one 
particular spot might havê drawn upon him the atten- 
tion of one of those tigers of the English woodland— 
the stoat or the weasel. ° & 
Winter sleep, of cold-blooded animals — Snakes, as 
we might expect, pass the winter in a sleep. Their 
Snakes,  Plood circulates so sluggishly and is so 


Frogs and toads are also very sluggish in their habits, 


€ toad in odd corners of a 
Frogs, garden ; the frog in a ditch, 
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under different physical conditions, a pond seldom 
or never frepzes at the bottom, although the top may be t 
thickly coated with ice. The mud is really a compre- 
hensive overcoat protecting from сої, and for the sake 
of greater warmth the frogs will lie huddled together. » 
Seme air is necessary, but a sufffcient amount can be 
absorbed through the porous skin. . 

Snails, like reptiles or amphibians, hibernate in winter 
in sheltered places, and for a similar reason—viz. that 
Syfails, haying so little animal heat, they would be 

in danger of perishing. They are fond of 
bufrowing under stones, or even of making a tunnel 
under the ground, dnd many of them will be found 
huddled “together under an empty flower-pot. The 
body is drawn closely within the shell and the 
mouth of the shell is in most cases either cemented 
on to some substance to which the whole shell adheres, 
or a door or lid i$ secreted te fill up the opening. 
This door, though a protection from frost, is porous 
to air and slightly porous to moisture, which the snail 
needs. The large Roman or edible snail, found on the 
chalk, is the best example for showing the lid. 
Water-snails, like frogs, seek the mud at the bottom, 


though in ordinary weather а few may be found moving 
over the surface of the 


4 in a leisurely way, 
Wesce water, or hanging head downwards just 


mal below the surface by the thread of mucus 
which they secrete in order to suspend themselves. 

. The wintering habits of” birds——Bivds have an ad- 
vantage over other creatures in that they are warm- 
blooded and also extremely active. The warm tem- 
perature implies that а constant food supply is a neces- 
sity, but, forturfately, when it fails in one region they 
can seek it in another. The insect-eating birds, whose 
soft bills and wide mouths do not fit them to pick up 
if they remained, and it is these 


grain, would starve 1 


2 


o 


358 A CYCLE OF NATURE STUDY 


birds—such as the three tribes of swallows and the 
‘swifts—who, have special powers of flight. Conse- 


MED quently, these birds depart south directly 
Emigrants {he supply of insects begins to fail. The 
оше swifts, indeed, leave in the middle of 


August, before want comes upon them, 

“and the cuckoo goes even earlier. Some of our native 
"birds, however—the blaekbirds and the tkrushes and 
the robins—have learned to supplement 
А their insect diet by seeds, and these, as 
. Well as the finches, are able to find a livirtg 

at home, thoügh many of'them travel to the south: of 
France and other Mediterranean Countries—a less dis- 
tant bourne than that of the swallows and swifts. 
Native birds may migrate also from o. 


along the Nile, seems as mild as tbe Riviera to birds 


T bs of northern countries, Wild ducks, wood- 
Pa cocks, and foreign thrushes, such as the 
‘om the fieldf, ү a М : 
EUN . fieldfare and red-wing, and the loud-voiced 
^ missel thrush or storm-cock—so-called be- 
cause he sings loudly through a tempest—are among the 
more corimon of these winter settlers, who will return to 
their northern homes when the Summer comes, The field- 
fares especially are very common, and may be seen in 
flocks in the ploughed fields, along the hedgerows, and 
even on the open commons near London, 
Birds of Besides the birds that migrate to us and 
passage, from ws, there are birds «of passage—i.e. 
) birds who, passing from the North to 
climates farther south, rest with us for a day or two. 
In the lonely marshes on the coast these Strangers gre 
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often noted, and also too often shot. Help the children 


to imagine the flocks of wild birds flying high overhead, ^ 


across the sleeping towns at night. Tell them the story 
of the bird records of the Heligoland tghthouse, against 
whose lighted windows so many of these mysterious 
wayfarers dash themselves in their Aight. 


Insect life in winter.—We have spoken ofthe dis- ' 


appearance of insect life in winter. This is certainly 
most marked, Thé swarms that filled the air in summer 
haye apparently all disappeared. What has become 
ofthem ? Untold myriads have been ruthlessly devoured 
by birds or their nestlings, айй myriads lave perished 
naturally, after a very short life, sometimes lasting one 
day only.” Here, perhaps, may come in a difficulty, 
which often recurs in Nature study. In 

E d older books on the subject, written as much 
and pain, for edification аз for information, children 
were often called apon to admire the 

oodness of God in fitting the larger creatures with organs 
adapted for the destruction of the smaller. The writer 
well remembers a lesson on the woodpecker given to a 
class of young people py asincerely good man, who, after 
explaining the mechanism of the sticky and barbed 
tongue so well fitted for catching and destroying insects, 
made this the text of an almost impassioned outburst 
on God’s goodness and wisdom in the fitting of the 
woodpecker for the life he was to lead. The question was 
inevitable—'' Does God, then, care not for the insects ? ” 


It is a dangerous 


that the lowly organis 

circle of God's care. Th i tive, for when 
the child comes to learn the insignificance of man himself 
in the material universe—when he learns to view himselz 
as the puny and short-lived denizen of a planet which 
“ spins like а fretful midge” amid vast „and count- 
less worlds, is he notin danger of despairingly placing 
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himself in the category of the unregarded insect? It is 


far better and safer, we venture to think, wlien the time 
comes for the child to be startled in the presence of the 
mysteries of pain"and death, to tell him that these 
things are—we know not why—but we believe that 
they are ordered by: the wisdom of God, Who bas 


` revealed ќо the soul of man, in the higher regions of 


his experience, that suffering is a necessity, which runs 
through all life, and which;can be seen, in some cases at 
least, to have a blessed outcome. The Greatest Teacher 


knew that the sparrow falls to the ground, but not, He 


added, “ witout your Father,” and this must be enough à 


for us. Lessons from hi tory sho that death has not 
Seemed an evil, but rather a privilege to many good and 
great men—may not this lessen the apparent horror of 
death in Nature? We must remember, too, that as 
in history, so in Nature, tragedies are the exceptions, 
and not the rule, that violent deaths are most often 
mercifully swift and painless, and finally that a vast 
majority of the animals, as of men and women, die 
quietly in their chosen homes when,their time comes, 
How insects spend the winter.—Many of the insects 
survive through the winter, even in the perfect form, 
In th otherwise where would be the abundant 
n the insect life of the coming year? The honey- 
perfect b Per he 
stage, ees are huddled together in their hive, sub- 
* sisting on the small Supply of food left to 
them, and the humble-bee is bibernating in her nest in 
thé earth. The queen wasp, who is to be the mother of 
next year’s brood, has retreated to a snug place in the 
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tucked away in the warmrest corners they can find, in 
faggots, in ‘corners of barns, under dead wood ог débris 
of any kind that will shelter them from frost. Many a 
fragile butterfly, whichis really a /a‘e-hatched butterfly 
of this last summer, is resting with folded wings in some - 
dark warm nook, to De hailed as»an “early butterfly ” 
of some bright spring day, when she will come forth, 
lay her eggs, and produce a fresh brood of early cater- 
illais. Thelate caterpillars of the Summer 


m the have spun soft cocoons or fastened them- 
BEES. selves within hard pupa-cases. Неге, 
2 slung in all kinds of crannies, where birds | 


are not likely to find them, or buried around the roots of 
trees on"the sheltered side, they will rest until spring. 
Children with sharp eyes and a great deal of patience 
will find-pupa-hunting forsthe school breeding-cages ап 


excellent form of winter study. ў 

Death, life, and sleep in Natur —Let. the children 
imagine all this sleeping or quiescent life; roots, bulbs, 
tubers, lying underground; the bare trees quietly 
hoarding their resources, the unseen creatures sleeping 
or hiding in hedges or woodland. Some have fulfilled 
the law of their being, and perished ; but this also is well, 
as much a part of the Divine purpose as the awakening 
life of the spring that is to come. 
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CHAPTER XLIX 


EVERGREENS.—(r1) CONE-BEARING TREES® PINES 
AND? FIRS à 


^ 


The meaning of * evergreen." The children will not 
fail to notice “hat some trees, instead of dropping their 
leaves in autumn, remain. green all the year round. 
They are apt to imagine that the leaves of süch trees 
are perpetual, hanging on through the whole lifetime 
of the parent stem. Direet their attention to the 
abundance of shed leaves én a pine wood, or to the 
litter of brown leaves under the holiies in May, so that 
they may realise that the evergreen leaves do not last 
indefinitely. The difference between the evergreens 
and a tree such as the plane is that, whereas the plane 
sheds all its leaves at one Season, the pines, hollies, (XC 
drop theirs gradually as the new Ones are formed, so 


` that there are always green leaves enough to clothe the 
tree. 


of the laurel leaf, 
but comes from 
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rhododendron, &c. What kind of leaves haye they ? 
But the lajrel and the rhododendron do not grow in 
open, windy situations where their Jeaves would be 
robbed of their heat and moisture by the surrounding 
air. ^ 
Whe Scots fir (pine).?-Contrast these partly acclima- 
tised plants with the Scots fir, which can be rendered 
familiar to Roth town and country children, for it can be 
found: growing almost anywhere, in exposed situations 
and on poor soil It flourishes on the upland heaths 
ard commons round London; the well-known groups 
on Hampstead Heath have often been paiated and are 
now reproduced on picture post-cards. The Scots fir is 
not really a fir, but a pine (Pinus Sylvestris). Pines differ 
from firs in the way in which their leaves or “needles” 
are arranged (vide fig. 64, Р. 375). The Scots fir has 
very much longer needles than the Christmas tree (which 
is a fir), and they dre arranged іп pairs on little spurs 
which shoot off from the ‘main branches. 
Те ETE When they, fall, each pair of leaves may be 
ERR СТЯ seen ta be bound together by а little 
z ' Sheath at the base. Some of the foreign 
Y ave their leaves in bundles 


pines seen growing in parks hi 

of threes or fives, but the twofold arrangement, such as 
we see in the Scotch pine, is the most common. The 
two members of the pair look as. though they might 
have formed halves of one pencil-shaped leaf which 


had been slit down the middle, for they are flat, slightly 


on the sides facing each other, and rounded 
on the farther sides. They are from two to three 
inches long and of a very dense purplish green. They do 
not fall until they have been on the tree four years. 
Let the children?notice how very well adapted are such 
leaves to grow оп trees which have to endure wind, rain, 

narrow leaves, joined firmly 


and snow. The small 
together and. close against their stem, merely move 


grooved 
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with the whole bough like bristles on a brush that is 
“waved up and down ; there is no broad flat surface 
such as*that of a qu or plane leaf to be rent and frayed 
or jerked away. he texture is hard and leathery, so as 

* to'keep out the wet, and the teacher will also be aware 
how the stomates or*breathing organs of the leaf are 
"protected'so as to guard against loss of the tree’s own 
moisture by excessive «transpiration. The ordinary 
British trees escape this danger by dropping- their 
leaves altogether instead of modifying. them as the 


pine does. Again, if the pine had expanded leaves like 


those of the»plane, a heavy snow-storm would deposit 
such a weight of snow upon them as to break down 
even stout boughs. But very little snow can lodge on 
the slender needles of the pines, and a gust, of wind soon 
shakes them clear. A consmon illustration consists in 
pouring rice or other grair? upon the closed finger of a 
child, and then through the open fifigers ; the child sees 
how it is that the narrow Jeaves preyent the snow 
from finding a lodgment. hed n 
A well-grown Scots fir (pine) can be at once distin- 
guished by its stem and general shape. The stem is 
Its stem, bare for a long way up the tree, for the 
lower branches die as the tree grows, 


r reddish colour of the 


^ 


EVERGREENS 


Fic. 63.—SCOTS PINE 


o 


e . 
365 4 CYCLE OF NATURE STUDY 
Й H 


In May or June little steminàte catkins threw out 
*showers of golden pollen, which were Carried by the wind 
; to the little cones which had already formed 
ROS on the new shoots. Tell the children 
o ofthe abundant showers of pollen which were formerly 
mistaken by country people fof <“ sulphur showers," 

^ The cones, were then soft and of a pinkish-purple colour, 
standing erect. The bracts gaped open when the pollen 


ӨЇЧ cone, buf"they are not fully mature 
until they are two or three years old. Thus we may find 
cones of different ages hanging on a tree atthe same 
time. The cones of the Scots fir are stout and solid- 
looking in the period before they are fully ripe, like 

id pi wt in raised angular plates. 
cales opem at their thickened 


ales carries on its upper surface 
two seeds. The whole cone may be compared to a set 


of eaves spirally'arranged, each of the eaves protecting 
d two seeds. Each seed has a brown wing 
noue three times its own léngth. These are like 


have no protection beyond that afforde 
bratt (fig. 60, p. 340). ? 


gathering pine cones fof 
hance they may find still 
one or more of the little 


Playthings or for fuel.» By c 
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The spruce fir.7—-If the children have noticed a 
Scots fir (pine) tliroughout the year, they will have a’ 
basis of comparison with the < Christmas tree, which 
is a true fir. The Christmas tree is generally a sapling 


or an upper shoot of the Norway or spruce fir. ‘he ,. 


Christmas tree, miniature as it iz, gives the children a 

good idea of the shape of the trees as they grow on their: 

native mountains. The broad branches grow, їп young 

trees, quite nea to the ground, though these die 

away as their younger brethren above deprive them 

Iis shape of light and air. The next tier of branches 
ЙЕ ©, e 

> is shorter, and %о on until dù its apex the 
tree is pointed like a church spire and the whole outline 
is sharply triangular. Breadth is sacrificed to tapering 
height, which is an advantage in countries where 
snowíalls are heavy, an agrangement imitated by the 
northern nations in their high-pitched roofs. 

The leaves are narrow and fourssided, of a paler yellow- 
green than those of the Scots pine, and not nearly so long 
— not more than $ inch in length. The upper 

down on to the stem as it were, 


ones lean 
while the side ones stand out so that the whole stem has 


a flattened look. ‘The leaves do not come off in distinct 
tufts or brushes like those of the pine or larch, but 
they form along the stem what, Professor Miall describes 
as a “ double comb” (fig. 65, p- 375): The whole tree 
has a characteristically rim appearance; the? children 
may be reminded how we ordinarily use the word 


* spruce ” (fig. 64, p. 368). " 4 
> The cones are much longer than those of the pines ; 
they measure from 5 to 7 inches. The fir cone 1s com- 

nich do not seem so closely 


I posed of bracts wh 
ts cones. yelded together as those of the shorter and 


Scots fir (pine), but which hang 
ther, like tiles on a roof. The 
t more papery in texture ; their 
re of a richer and 


Its leaves. 


stouter còne of the 
neatly over one ano 
bracts are also somewha 
edges are not thickened, and they a 
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more glossy brown colour: The cones stand upright 
at first, but;when they are ripe they hang downwards to" 
let out the seeds, which ripen in a single year-—much 
sooner than those of the Scots fir. : 


If the children are taken into a fir wood they will о | 


netice how little light can penetrate between the flat- 
tened stems with their covering of thick dark leaves, | 
х ewhich, though individually small, form 
Або collectively a thick screen. They will notice 
the network of roots, running close to the surface. 
The fir-tree grows on soil so.thin and poor that its best 
policy is to spread abroad for nutriment: rather than 
to explore deeply with no result. Firs and pines like 
to grow together in dense brotherhoods, on the moun- 
tain sides, in clumps on the moorland or common ; their 
roots interlock and give support one to another. A fir 
wood even in summer is singularly silent. An occasional 
jay or woodpigeon пау be heard, and a squirrel seen 
flirting up a tree, but generally it is a temple of soli- 
tude. Nothing grows on the floor of a fir wood except 
the bracken fern. This may be because of the resin in 
the loose, yielding carpet of needles at the foot of the 


trees. 
to know that “ fir-tree ” really 


The children will like 1 j 
means “ fire-tree," because theresin in the wood makes it 


so useful for fires and torches. They can often see the 
gummy drops of resin oozing from the trunk, ої glisten- 
ing?on the cones and needles of a pine or бг. This is a 
good opportunity to tell them of turpentine, 
Products. | Poog-tar, “‘Sanitas,” frankincense, and 
of the cone-bearifig trees, and also why 
sanatoria are buit in pine districts. Help to dilate 
their imagination by telling them how the desks at 
which they sit are made of pitch pine, and how the 
common deal, of which they see so much, comes from 


the firs which grow on the Norwegian hills, and how 
, BB 


other products 
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so many of the matches consumed in English homes are 
furnished by the waste material of the trees that once 
tossed their bran-hes in solitary'places far away from 
human dwellings. For beauty and for use man owes 
much to the conifers—the most universally distributed 
of all the tribes of the trees. The teacher who wouid 
realise what may be called the character of the pine and 
the fir should read Ruskin's praise of them ån “ n 
Painters." 
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Foreign pines—It must be admitted that pines and 
firs are apt to be a little „puzzling to the beginner, 
because so many foreign variéties have beéa’ planted in 
England. Thus the “children may come across the 
Pinaster бт Cluster-pine, originally a Mediterranean 
tree, which is often planted in sandy, heathy land 
Pinaster. in this country. © It has very large brushes 
of long narrow deaves, 6-12 inches long, 
which are much paler than those of the Northern pine 
or Scots fir, and which are, borne upon the ends of the 
shoots while other portions ‘of the branch may be 
bare. The cones have large lozenge-shaped bracts, 
each with a kind of boss in the centre, something like 
the umbo of a musgel-shell. They also crowd in a 
cluster; hence the name Cluster-pine. The name “ pine 
aster” (aster=star) may have ,been given because of 
the starlike arrangement of the radiating needles, or of 
the points -of the cones seen as We look up to them, or 
‚ a variety of pine (cf. the word 

“ pilaster ” from “ pillar"). : Я 
"The silver fir is а relation of the spruce-fir. It has a 
pale silvery bark and also a white line along the under 
; side of«the leaves. Its cones stand erect 
Silver-fir, апа do not drop off as wholes, but fall tc: 

e hanging on the trees. 


rieties of Conifere are 
ardens, for the conifers are 


found growing in 
an enormous 
BB2 


pieces whi 
Many va 
ornamental g 


о 


o 
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ily, clothing the hillsidés of countries far removed 
UNE Bum on the map of the world. At Kew or in 
the parks the little Londoner may see the dome-topped 

2 stone-pine with its big solitary cones, the 
Conifers deodars from the Himalayas, the cedar from 
UNI Герапот? and the “ monkey-puzzle ” tre@or 
Chilian pine, with its sharply pointed overlapping leaves. 
Pictures of the big California pine are «еп seen in 
advertisements, and wills help the children to «realise 
the importance of the conifers geographically and 
economically, 22. he 

The cypress and its relations.—In English cemetéries 
and in old gardens, the children may see the cypress 


planted as a symbol of immortality, partly ‘because of 
its fresh, evergreen 


upward-poinéing flame-likesspire, for, 


i The cone is 
lemon-shaped composed of about «а dozen large woody 
bracts, which protect the Seeds. 


] of the Cypress, is very 
common in gardens and shru 


a bberies. It is much like 
The arbor the cypréss, but its branches are not so 
уйа. сІоѕе апа dense, and ‘its leaves are not 


packed quite so closely? t. 
difficult to distinguish them unless as 
Placed side by side. 


The juniper, another relation, is likely to be known 


2 


ogether. It is 
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as a wild plant especially to children in the north of 
England ; x is very common along Tyneside, but it^ 
The juniper. has been freely planted in the south. It 
is low growing, a bush in fact, with short 


narrow leaves arranged in groups of three. Its cone , 
isesingular in that tře ripe scales unite and form'a - 
so-called “berry.” The children will like to know that 
the lead pencils sold to them as cedar-wood ate really 
made-of juniper-wood. А 

Тһе cedar of Lebanon, on the other hand, is a conifer 
which always impresses us with its Solemn, majesty. 
When we analyse it to see hat are the"eléments that 
make it so imposing, We find it is not the height, for in 
this country, at any rate, it does not tower upwards 
to any exjraordinary degree, but the enormous 
length of its level outspreeding branches, which form 
dense horizontal layers outwards from the trunk. 
is flattened rather than spire- 


Even the top of the tree 1 

like or dome-like. The tufted leaves are individually 

very small, but they are so many that they form а 

dense shade. The catkins are reddisfi and the young 

cones purple, though they become brownish as they 
y on the tree a long time, 


grow older. The cofes sta t 
that they continue to stand up- 


and it is characteristic 
The scales drop away from the cone when it is 
hat the children wil not find the complete 
nder the tree. Cedars are long-lived, but 
e of towns, so that the specimens seen 
n at Kew, are not likely to have:the 
on Mount Lebanon. 
hich, unlike those we 


right. 
ripe, 50 t 
cones lying Ч 
not near the smok 
in the parks, or eve 1 
fength of days their brothers enjoy 

The larch is a cone-bearing tree w 
have been considering, is notan evergreen. Its leaves drop 
in autumn, and «ve see itslong yellowish-brown branches, 
drooping downwards, with just an upward curve at the 
tip, stretching out forlornly through the winter. Closely 
perched as it were on the branches are rows of cones— 


^ 
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cones of all ages—some aslsy-grey with age, and some 
'purple and green, of this year's formation. 2 к 
With.the spring come the leaves, of the palest, brightest 
emerald green, appearing in radiating tufts of fine 
needles on the short spurs given off from the b 


ranches, 
and making a charming contrast With the “ 


rosy plume- 
lets" of which Tennyson sings. The rosy plumelets are 
the little crests of pistillate flowers, shaped, something 


like a pineapple, which are to form the" 

The yew is often seen in churchyards 
of its long life, fof Tenn 
speaks of its é“thousan 


cones of the.year. 
‚ perhaps because 
yson hardly exaggerates when Не 
d years of gloom.” It is like the 


singly, "and each is partly 
tiful ruby-coloured cup, or 
ly taste, is not 


: 3 i not a conif ta 
relation of the little spurge’ whose NIE er, but a 
bitter juice are so well known. 
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height (10-30 feet). The ba 
: ughs of a. well-grown holl 
Be not leafy all alóng, but only towards the end. They 2 


Fic. 65 
unt arms towards 


the light, 
the profusion of leaves. 


o be thrust out like ga 
e is pyramidal, #0 


th the light comes 
aking, the form of the tre 


seem t 
and wi 
Roughly SP€ 
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that the higher branches doenot overshadow the lower 

ones. Let the children look at the Ieaves.° These are 
> ^ 

The leaves, 21181961 alternately, on very short stalks. 

А ` The shortness of stalk is evidently an advan- 

tage to a tree that has to face winter gales. The surface 

of the leaf has been thickened and polished. Let the 


children skeletonise the leaves to see how relatively 
Whole edge 


S being the 


en the hungriest donkey, who 
thistle-leaves. It is 


h 0 

its formidable neighbours. TE py 
The holly-leaves are renewed every two or three 

years. In the spring many of those now on the tree 

will be lying round its base, cris 

leaves are soft and their spin 


es a a 
to hurt, but th те not stiff enough 


0 
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year а good choice of tenderer and juicier herbage and 


leaves, and’ would naturally pass by the hollies. 


The scarlet berries, enhanced by the dark glossy 
tract birds. The 


green of the leaves, are intended to at 
The berries: children yall find four “ stones.” amid , 
[2 the pulp2-these are*the seeds, Birds will 


carry the fruit away to eat, and the indigestible seeds: 


will thus bs dispersed. , 

The history of these berries should be traced back 
ta the flowers of the holly, which were seen on the 
tree from May to July. , They were in small white 
starlike clusters, between the base of the leaf and 
branch, just where ‘the berries are now. There were 

tals, four pollen-bearing 


four little sepals, four white pe 
stamens, and in the midst of these the green egg-shaped 


pistil which becomes the future fruit.  » 
уу по berties. These trees had imper- 


Some hollies sho 
eir flowers, Би? instead they produced 


fect pistils in th 
f pollenowhich has fertilised the ovules 


large quantities о 
оп some other tree.  , 

Other evergreen, plants.—We have by no means 
exhausted the list of our evergreens when we have 
enumerated the trees, or even, the shrubs. There are 
many wayside flowers and weeds which, sheltered by the 
hedge, keep their leaves through the winter. And plants 
that grow on peaty moorlands, such as the whortle- 
berry, ling, and heather; are able to endure the cold by 
thickening their leaves or by roling in their leaí- 
edges. There is always something green in an English 
landscape even in midwinter. 
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CHAPTER LI 
5 ۴ 
A WINTER WALK.—COMMON ; RABBIT WARREN п 


Vegetation on a common.—If the children are taken 
for a winter walk, a common is perhaps the most in* 
teresting spot-to choose. Let them notice what kind of 
plants grow on commons, Hollies, forse, and brambles 
are the most abundant of the larger kinds. These are 
evergreens—for the bramble may almost be considered 
as an evergreen—and they? аге also prickly plants. ү! 
Help the children to realise why this is so. A common 
. generally means а place-where people may permit their 

cattle to graze at large, so that in the course of long years 

everything not prickly has been nibbled away. These . 

survivors make pleasant patches of green for the eye to 

rest upon in the winter. And even in January the 

common shows flowers, for the golden butterfly-shaped 

blossoms of the gorse, whin, or furze, as it is variously 

called, may be seen gleaming here and there. So 

beautiful a plant it is that most borough and county 

councils Have taken care to preserve the clumps that 

grow naturally in the open spaces under their care, and 

therefore even a town child can make its acquaintance. 

The gorse plant.—The gorse appears to be always in‘ 
flower, but this is because there is really more than one 
kind : the larger, which through the winter from October 
anda? or November puts out a feve blossoms here 

and there in periods of bright weather, but 
flowers with most magnificence in April or May; the 
smaller kind, which bursts forth and makes a new 
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display during the summer; and, appearing between 
the two, there is the “ petty whin,” a, low-growing . 
kind which flowers in September. — , gi 
The spines will arrest attention at'once, for the 
whole plant seems a mass of sharp green spikes. Qut o 
cff some twigs with 4 stout knife and let the children 


notice these spines more carefully. They wil» find that * 


eniye E some of them are Jong and stout ; these are 
E branches, and the smaller spikes growing 
from the sideg are long, narrow-pointed leaves. Both 
stem and leaves are everergen, so that the plant can 
mike food for itself all the year round. “She leaves are 
nat too difficult of mastication for donkeys, but they 
cannot be reached because of the longer and more , 
formidable branch-spines which are thrust outwards 
to guard them. The spines towards the tips of the 


branches grow outwards, while those lower on the stems 


are directed downwards so as toskeep out climbing mico & 
Let the children notice bow the whole “habit ої the 
plant—its bushy form, its tough stem, its hard, narrow 
leaves—is adapted to the wind-swept places in which it 
generally grows. 

The flower-buds are well taken care of between the 
main stem and one of its short, stout spines. An insect 
Flowers mother in late дийшип would doubtless 

© ке well to lay her eggs among the soft, 
tals, where there would be plenty of {оба for the 
when hatched. But the gorse seems as though 
it foresaw such accidents, and wraps its five soft petals 
in a case of hairy brown sepals. There are only two 
sepals, but the children may as well note the five teeth 
which may be seen in the calyx, and which, as the _ 
teacher will knbw, represent the five separate sepals 
which have now arranged themselves into a pair of lips, 
as being probably the more convenient method of 
forming a purse or bag for the petals. The hairs “on 


^ 
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young ones 
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the outside form a miniatufe thicket, through which 


insects cannof penetrate, and they are also? like a fur 


. on the keel or the boat. 


mantle Ҹо keep the little blossom warm. Even the 
colour helps, for brown, as the children know, is a 
common colour for fur. It absorbs any heat there 
may be in the air, and gathers if in for the benefit cf 
‘the creature who wears it. But some insects are 
“welcome visitors, for they carry away 

Bee- pollen from the heads of the stamers in 
зо the centre of the flower, and when this is 
laid on the stigma of another flower, new seeds can bt 
produced in the second flower. The gorse, therefore, 
tries to attract such insects. It shows a bright, yellow 
colour, and also throws out a delicious nut-flavoured 
scent. This will be noticed especially in April or May, 
and it is thensthat the children should be urged to get 
up early and watch the bees at work. The bee settles 
-like structüre formed by two 

of the lower petals, and his pressure releases the stamens 
which are enclosed inside it. They spring up and dust 
him all over with pollen. This he.carries to another 
flower, where he is brushed by the overhanging stigma, 
which thus receives his pollen. When the flower has 
been “sprung” open and the pollen all removed, the 
Sepals fall back, so that, an Observant bee does not 
visit such a flower, knowing that his labour will be 
useless. "Contrary to the custom. of most flowers, 
the petals do not fall off, but remain to protect 
the'seed vessel from the cold winds until it is quite ripe. 
Each little pod, moreover, is covered with fur; this 
is not only to give shelter from cold, but to baffle 
Fruit. insects who would like to lay eggs there. 
: The children will remember that in the 
garden-pea, which is not so well protected, insects 
do sometimes succeed in making provision for their 
offSpring at the expense of the peas, as we discover 
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when we “shell” them» On the plant the children 
will see thè dried and blackened pods in yarious stages. 
When ће seeds are ripe, the sides of the pod contract 
and pull against the thickened edges to which the 
seeds are attached. If the day is warm, they will 
ahrivel up so sudderfly as to jerk the seeds to quite a 
long distance. On a hot day one often hears a noise 
as of fainy pistols being let off—these are the beans 
being suddenly Set free, ang. fired, as it were, out into 
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the common or into the-midst of a clump of bushes where, 
„if they are fortunate, they will begin life on their*own 
account. 

A young gorse, by-the-bye; has leaves which are 
soft and three-lobed, something like those of its relation 
Seedlings, thè laburnum ; but as the plant grows, tltese 

. trefoil leaves are replaced by the long 
sharp spines. The teacher will not leave the gorse- 
bush without telling the children the story of the great 


- H 
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Swedish naturalist, Linnzeus. e This man gave his whcle 
„Ме to the study of plants, and has “taught us more 
about them than any other man. The plant does not 
grow in his native district, and when he saw its golden 
• masses and breathed its delicious fragrance for the first 
tinle, he knelt down on the turf beside it and blessed, 
Сой for haying made a thing so beautiful. 
u Broom—Let the children look on the common for | 

the relation of the gorse the higher-growing breom. 2 | 

It is much less Spiny, and has very long, slender, up- 

Standing branche$ of a bri hter green than those of 

the gorse. The flowers, which are not Seen in the 

winter, are larger and brighter, though fewer than 

‚ those of the gorse. 2 

Birds of the common.—In summer gorse-bushes are 

the favourite haunts of the«linnet and of the pretty 

Summer visitors called, respectively, the stone-chat 

and the furze-chat, whe 


on the branches. Goldfinches , also haunt the common 


v 


cultivation there are no traps. Now, the young shoots 
of gorse, as we have said, are 


and'are good to eat. Tt has “be 
Allen, in one of his “ Moorland Idylls," 
Shape of the gorse-bush, «which in such 5 
а miniature tree, depends on the constant activity of 
these hungry and greedy bunnies, Naturally 
left to itself, would grow feathery fr 1 


Without any gaunt stretch of nake 
but the rabbits eat off 


° 
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as they can reach, by standing tip-toe on their hind 
feet, so thht the resulting shape is a product, so to“, 
speak, of rabbit into gorse-bush.” Ө б 
Tell the children to watch in such a: place for the 
worn tracks, from six to nine inches wide, which are the 
таз to rabbit-ro&ds made »y innumerable little 
Rabbit feet. If they follow one of these tracks 
Town, oit wil bring the children to Rabbit Town. 
. The town is underground, and the holes 
arg hidden among the black, irregular stems of the 
gorse-bushes. If the children are very quiet they 
may see the inhabitants popping in ahd'out of the 
büshes or of their holes, nibbling the short grass, or 
sitting up on their hind legs and stroking their faces 
with their soft paws. A sudden noise will startle them, 
their ears will be set back; and they will bolt for the 
nearest hole. If they are in the open or in long grass 
the children can see*what an adibirable signal of warning 
is the white tail which the older rabbit, who has been 
almost invisible while quietly feeding, suddenly lifts 
as he begins to run. A stamp onthe ground with 
the hind foot is another mode of warning. The 
rabbit is so timid arid: defenceless that his only safety . 
isin burrowing; but he is not such a good burrower 
as the mole, and likes to work in loose, sandy soil. 
His burrow goes straight down at first and then branches 
in various directiogs soo as to make it more’ difficult 


The homes for his enemy, the weasel, to follow him: 
of the There are many openings, which are used 
warren. in common by all the inhabitants of the 


warren, and there care also holes which 
are merely shelters in case of sudden alarm. The 
nursery is a special hole, lined with fur from the mother's 
own warfn coat. When the mother leaves her babies 
she scrapes a little earth before the opening—the only 
ong in this case—so as to screen it from enemies. If the 
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children keep tame rabbits they can observe more 
. closely the quick, nibbling movement of the?cleft upper 
lip, and they can notice the two sharp incisor teeth 
in the upper jaw (there are two others behind them) 
. and the two in the lower jaw. These sharp cutting 
or’ gnawing teeth are characteristie of the rodents. o 
* Let the children notice that the rabbit does not 
e hibernate during the winter, as the dormouse does, 
itsin though no doubt it has long naps in its ° 
Варта En EN “stuffy” burrow. lt will come 
„ out, “even in the snow, as country children 
can see by its "footprints. "The marks of the two front 
feet will be side by side, but those of the two hind 
. feet will be rather far apart, and one. will be a little 
behind the other. If the short herbage on which it 
feeds in the open is covered, it will come into gardens 
for carrots, cabbages, or Brussels sprouts. If mangel- 
wurzels are laid outside fhe garden fence for the rabbits 
the cabbages may be spared, and we have the satis- 
faction of knowing that the gentle, harmless creatures 
do not starve, ' ie 5. 
Help the children to distinguish a hare from a rabbit 
‚ by its larger Size, and tell them-that being very much 
The hare,  SWifter-footed it trusts to its speed for 
safety, and instead of hiding underground, 


as the more timid rabbit does, makes a nest ог “form” 
in the open, 


g animal the mole.—During oa 
across pastures'or tilled fields the children 


5 Which shows that the mole 


t 1 it is so fiercely hungry a ° 
creature that it could hardly lie torpidethroughout the 


: r it burrows so 
e-like hands that it seems 


o 
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to disappear into the ground as if by magic. But a _ 
dead or stuffed mole may be shown that. the children’ 
may see its wonderfully-formed front feet or-hands, 
its soft, close fur, which will "set" either way and 
. gathers no soil upon it, the sharp snout, the tiny eyes, 
and apparent absencé of outer ears, although, indeed, 
the mole’s hearing is wonderfully keen. Diagrams of 
its elaborate burrow are very frequent, but children 
do not always understand *hat its central fortress is 
generally in a, hedge or under a tree, and that the 
*^ molehills * which they see are not part of the home, 
e с but the earth thrown up in fresh feeding- 
Сорап и places Where the creature has been digging 
. the rabbit. for the worms or grubs which form his diet. 
- For, unlike the vegetarian rabbit, he is an 
exclusively animal-feeder, and hence he. likes a tilled 
or pasture soil, rich in worms and larve, better than 
the loose, sandy, but poor so which best suits the 
rabbit. In hard weather, when the worms burrow 
deeply, he has to pursue them to greater depths, and, 
as Gilbert White pointed out, his heaving and working 
at the surface is a sign of a break in the weather. All 
this turning over and tunnelling of the soil is good for 
the land, even apart from the consumption of seed- 
devouring and root-devouring, grubs. Country children 
ought to be strongly influenced against the barbaric 
custom ef killing and impaling moles, who, except on 
a-trim lawn, do more good than harm. 
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CHAPTER LII o 
$ 
‘WINTER SCENES $.IVY AND MISTLETOE 


Ivy.—The ivy has an honoured place among English 
evergreens ; perhaps because it is so homely, so accor- 
modating, clothing alike eitüer an old ruin, a hedge- 
TOW, a dead tree-trunk, or the wall of a suburban garden. 
‘It is an interesting plant which the children can observe Y 
all the year round, and, unlike most plánts, it is more 
interesting in the winter than in the summe. 
The **habit'"ofivy.—Let them notice, in the first place, 
how ivy spreads itself over the ground, or how it trails 
? E along a bare bank. | Тһе shape of each 
the ground. leaf is quite characteristic, and the children 
will at once recognise its five deep lobes 
(sometimes three in the younger leaves) with the sharp 
angles and points. It has the choracteristic evergreen 
texture, firm and glossy. Let them notice an individual 
Spray, how the leaves give way to one another, exhibiting, 
as has been happily said, æ“ leaf courtesy," laying them- 
selves out flat, with the pointed lobes of one leaf fitting 
into the angles of its neighbour, so às not to ‘crowd or 
overlap. Let the children draw such à spray, in order 


Leaf's that they may better realise this mosaic, 
adjustment @!angement. The ivy is a shade-loving K 
R plant, and hence it is important that all 


climbing. available light should be utilised in this way. : 
Let them now look at ivy climbing over 

a hedge or up a wall. Here the older leaves are modified 

a little; the outside sprays do not flatten theniselves 
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closely against the wall, but stand forth, as it were, 


on longer °stalks. The lobes are not quite so deep and’. 


the angles are not quite so sharp. _ We have now the 
broad-arrow-like shape of leaf seem in other trailing 
plants, suchas the convolvulus and black bryony. и 
> If now we comparé the ivy at the top of the hedge, 


wall, ог tree-stump, we see that the leaves are almost» 


like the typical foliage leaves. of other plants, oval, and 
Teavestat pointed at the tip. The lobes, with their 
fholsummit acute points and the sharp angles, hàve 
> disappeared, and the leaves hang out 
loosely on long stalks all the way round thé stem. The 
mosaic arrangement is no longer required, for there is 
plenty of light and air for all, and to reach it they have 
only to thrust themselves out, as it were, on the long 
stalks. Even now, though there is no need for so precise 
a fitting in, they are arranged in a spiral round the stem, 
so that in thrusting outward they do not get in one 
another's way. d 
It is among these upper branches that the flower- 
branch appears. Each branch carries a group of yellowish- 
Ivy flowers green flowers, whose stalks radiate from 
~ one point, so that they stand out in a semi- 
globular head. These flowers come latein autumn, when 
other flowers have failed. Ona disê in the centre of each 
blossom there is produced a quantity of honey which 
provides an autumnal feast for hundreds of flies who 
0 . incidentally carry pollen from one flower 
Toy deis to the pistils or another. “Ivy bloom is 
2 E Nature’s last roll-call of the flies: to it 
muster the battered remnants ofgreat armies of winged 
folk” (Phil Robinson, “ Orchard, Garden, and Spinney”). 
For these visitors to the ivy the garden spider, chestnut- 
coloured,* with a white cross on her back, has ready 
near at hand her spiral web, looking at first sight like 


a series of concentric circles with connecting radii. 
CC2 
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Я retty object when seen with the 

dh wee dew - ane ES. R outlined among the ivy by 
E first touch of frost. ‹ LUNA 
The blossoms of the ivy, which are very insignificant, 

fall off, but the berries remain to ripen slowly tlirough 

the winter into a black fruit which Will be eaten by birds, 
The “berry” of the ivy resembles that of the haw—a 

pulpy covering with a hard indigestible seed inside. 

A tuft of ivy—dense, warm, weather-proof, and dark— 
foris an excellent refuge for wintering insects. Very 

° many of those, who came to banquet at 

PY EU ` {не little circular tables so richly spread 

' with honey have perished with the first 


~frost. But some remain—the queen wasp, who, if she 
does not venture out too soon in 


to the deceptive winter 

sunshine, will, become in the spring the builder of a 

marvellous paper dome enclosing many chambers, and 

. the mother of a big bzood of wasps—the feeble old 

bluebottle—a butterfly hatched late in the summer, 

who folds her wings so as to look like a bit of dead leaf— 

many a motionless chrysalis—are concealed under that 
dense mass of greenery. H 


ere, too, the hibernating 
snails congregate in a bunch, “ 


pretending to be only 
knobs upon the wall? And here may be heard on 
winter mornings the restless chattering of Sparrows, 
for they also find the lvy a warm covert. 
How does the ivy climb ?« Not, by stem, nor by 
tendrils, nor by leaf-stalk, for. it is unlike the other 
А climbing plant$ we have noticed through- 
орау out the year. Little tufts of brown jon 
like fibres åre given off along the stem on 
the shaded side—the side nearest the wall, and opposite 
to that on which the leayes are ranged. These are what the 
botanists call “adventitious ” roots, because they come 
forth in regions of the plant different from that in which 
thé typical root appears. These root-like threads do 
[5] 
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not absorb nourishment fór the plant, as true roots do : 
they only;cling to the wall ог tree-trunk, and give out: 
at their tips a kind of cement which епаЫеѕ? Һет to 
hold on firmly. Thus the ivy is not a parasite ; it does 
not feed on the tissues of any tree round which it mayo 


CLIMBING 


—Ivy, WITH RooT-LIKE FIBRES FOR 


Fic. 67. 
happen to climb. 
which sometimes occ 
does so by exctuding light and air. : : 

Wher à frost comes, let the children notice the fairy- 
like effects produced on ivy and other evergreen leaves, 
аз also on bare twigs, the edges of blades of grass; &c. 


Tf it does harm to its living support, 
urs when it is very luxuriant, it 


а 
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They may notice, especially în the leaves of ivy and 
holly, that the centre of an evergreen leaf is, still com- 
ons Patatively green, while the veins and the 
Evergreens margins are picked out, as it were, in 
EY frost. filigree work. This is because the cells of 
the green part of the feaf, protected as they are by the 
glossy membrane above, are alive and at work, and 
therefore there is still some little warmth in them, just 
enough to prevent the formation of the ice crystals, 
while the non-living structures—mere fibres—have rto 
heat of their own, and thus.allow the frost to settle, * 
The author Whom we have quoted above, Phil Robin- 
Son, points out how the Various trees, and especially 
the evergreens, have, as it were, an individual way of 
clothing themselves with their snow-garment. “The 
Treesin 1881015 and ivy are deeply coped with 
snow, snow—their brdad leaves hold it well; but 
the japonicás are only outlined in white. 


straight-stretched before it, are sp; 
The lea are every one of 
them fringed with loveliest lace, and the birch) the 
lady-tree, stands like a bride in her vei], The firs are 


fairy-tale-like—what might not 
mas-time in a forest of fir trees ! 


ll are the great elms, like frozen 
€, every shrub 


storm may have 
balling ог a snow man. 
we are reminded that while 


` 
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teachers very often giveelessons on snow, under the 
headings 9 Causes, Uses," &c., with neat blackboard? 
Seow drawings of the hexagonal” crystals, few і 
crystals. remember to tell the elder children to*beg 
a piece of old velvet, or even to extend a 
dlack-sleeved arm to feceive flakes of gently falling snów, 
when these lovely branched crystals can easily be made, 
out with the naked eye, though a hand-lens is Detter. 
The mistletoe —-Christmas,brings the mistletoe, and im: 
every school the children will be drawing, painting, or 
modelling the pale, scimitar-shaped leaves, coming oft. 
im pairs in a forked fashion from the light-green stem,. 
and the clusters of pale translucent berries in the angles. 
In theif history lessons the children learn that the 
mistletoe grew on oak-trees, from which it was cut down 
Its folk- Бу the ADIRE as a matter of fact, it 
reat rarely grows on oak, and it must have 
been «the rarity of the conjunction of the 
two plants, that impressed these ancient 
folk. The elder children may be led to realise how 
mysterious these yery bright tufts of living green must 
have appeared among the gaunt bare boughs. The 
mistletoe cluster seda aloft was а gleam of life and hope 
in the midst of the desolation of winter, and therefore 
sacred. Professor Arthur Thomson, in his “ Natural 
History of the Year," has af interesting chapter on the 
mistletoe’ and its connection with bygone beliefs and. 
svorship—a connection. which excludes it from the 
decoration of churches, by-the-bye, though this is not 
easy to understand in view of the policy which led Pope 
Gregory and his agents to appropriate rather than to 
destroy or ignore the sacred oaks, sacred wells, and other 
natural objects dear to the simple pagans who lived 
near them. , 
Modern school children know that the mistletoe isa 
living chiefly upon the apple and the poplar, 


parasite, 
t will thrive on other trees. It is not a parasite 
Р 9 


though i 
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of the worst type, for though st does push downward its 
sucker-like roots into the branches бї its*host, and 
TG lito dràw out the nutritious sap, it, nevertheless 
history, manufactures some of its food from the air 
А with its own green leaves. 

The children will want to knows how it came on the, 
apple-tree, and the teacher can tell them the story of 
. ^ the missel-thgush, or storm-cock. He is 

соо called the storm-cock becduse he will sing 
the missel defiantly and loudly on a tree-top even 
thrush. while "а storm is blustering 'around. He 
* is a*relation of the song-thrush, who -haunts 

the lawns and digs out worms front their burrows, or 
breaks the shells of hapless snails on a favourife stone. 
The missel-thrush is larger than his cousin, 

Comparison More spotted, andawith more white showing 

with song- 3 2 л : к 

art, under the wings, as he flies. He is more 

vegetarian, ag a rule, in hes tastes, and pre- 
" fers a diet of berries—hips, haws, and other wild berries 
form his winter fare—but he is specially fond of the mistle- 
toe berries, hence his name. Тһе fnistletoe plant, for its 
1 part, seems to depend on this particular thrush to dis- 
perse its berries. They are so sticky that the seed is 
easily glued to the thrush's beak or feet, or they are 
dropped by him after a meal provided by the gummy 
outside portion. The fork бї an apple or poplar tree is 
his favourite perch, and the sticky seed, resting in this 
fork, germinates on the spot, and sends down the 
suckers which penetrate intó the tissues of the host. 
These finally produce the great tufts or stems about three 
feet long, looking like small aerial bushes, which, un- 
noticed amid the foliage of summer, stand out con- 
spicyously enough in winter. This conneation between 
bird and plant is one of the most striking instahces of 
the many interconnections in the “ web of Ше” which 
may be brought under the children’s notice before the, 
year closes, 
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A'CORNS, 330 

Adaptations to light and air, 
wit 157, 208, 313-4 
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Alder, nS Mp 

Alge, 240, 351 

, 240, 351 

Ampelopsis, 346 

Amphibians, 143 

Anacharis, 133, 286 ^ 

AREAS wood, 70-2! 

4 nimals, their business, 92 
colonies of, 257-61 І 
partnerships, 261- 

Annuals, 27200 xU 


Anthers, protection of, 58, 61- 
3, 127 ) ^ 


Antlers, 12 
Ants, р 
Apples, 312 
Apple-tree, 311 
A its enemies, 312-5 
Aquaria, 19, 241, 262.305 ^ 
Aquatic insects, 301-5 з 
plants, 241-2, 281-8 
Arbor vite, 372 
Arum, 321-3 
Ash, 44, 118, 226, 317 
mountain, 317 d 
Assimilation, 54 
Associations „of plants : 
cornfield, 269 ч 
hedge, 152-8 
meadow, 204-5 
water, 281-8 
* woodland, 215-8 
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+ „BACTERIA, 350 j 
Balsam, 341 
Barley, 265 
Barnacles, 25° 
Bat, 354-5 
Bean (broad), 95, 98 
Beech, 45-7, 101, 118, 214. 217 
У mut, 330, 33% 
„Bees, 185-7 
in winter, 369 
distinction from wasps, 183 
Beetles, 182, 218 b 
skipjack or click,” 268 
water, 394-5 
Berries, 309 
Biennials, 273 
Bindweed, 321 
black, 269 
Birch, 214 
Birds, in winter, 32 
nests, 32, 37 70: 77 
migration, 32 \ 
food, 32 
stand, 35 
song, 37 
in meadows, 209 
in cornfields, 27° 
at seaside, 263 
in hedgerows, 1 39-63 
in towns, 36-7; 76-7, 221 
harvesters, 209 = 
destroyers of insects 177, 
148, 314 
in woods, 219 
in autumn, 348 4 
emigrants, immigrants, 358 
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Birds of passage, 358-0 
* Wild, Preservation Act, 77-8 
Bivalves, 244, 288-0 
Black-cap, 161 с 
Blackthorn, 154 ° 
Bladder-wrack, 239-240 
® Blind-worm, 165 
Bog-plants, 288 
:Box-tree, 374 
Bract, 62° 
Bramble, 153, 156, 199, 311 
Broom, 382 
Brushwork, studies of flowers, 
201 e 
Brussels sprout, a bud, 119 
Bryony, black; 520—1 
white, 320-1 
Buds, 41-2, 119-22 
ə Bulbils, sr, 277 
Bulbs, 48-51, 57, 65, 275 
Burdock, 334 J 
Butterfly, small tortoiseshell, 
174 
cabbage, white, 177 
° as perfect insect, 174-6 
and moth, distinctions, 178 
hibernating, 361 
Cappis Worms, 304, 307 
Calceolaria, 197 
Calendars, 25, 29, 30, 36, 85 
Campion, 199, 341 
Carrot, 274 
Caterpillar, small 
shell, 172 
“woollygbear,”’ 172 
Caterpillars, food plants in the 
hedge, 165, 171-2 
cages for, 170 
comparison with Worms, i71 
movements, colour, &c., 179 
Catkins, 113-1 19, 348 
Cedar, 373 
Celandine, lesser, 66-68 
Chaffinch, nest, 32, 162 
Cherry, 310 
Chestnut, horse, 119-20, 331 
Sweet or Spanish, 33 1-4 
Clay modelling, 279 
Classification, 103 


torto:se- 
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+ Commons, plants on, 378 


5 Culture solution, toz 


Clematis, yild, 337-8 

Cliffs, 237-8 s 

Climbing plants, 3521, 345-6, 
386, 388 

Clouds, 28 

Clover, 195, 207-8 

Cluster pine, 371 

Cockchafer, 209, 21$ = 

Cockle, 249 

Coconut, 331, 339 

Collections. 176, 26r, 344 


* Colours of flowers, 192-4 ; of 


fruits, 316, 324; leaves, 347 
Coltsfoot, 69-70 


Composite, 70, 193 * Я 
Conifers, foreign, 372 
Convolvulus, Breateg 321 ® 
lesser, 269* 
Copse, 216 
orm, 62 Ф 
‚ бз 


С, 
Torn, 264 
® Corn-crake, 270 


Cornfield? 265 

Cornflower, 193, 200, 269 

Correlation, 21-3, IIL 

Cotton grass, 288 

Cotyledons, 1009-1 

Cow, 12% 

Cowry, 246 

Crab, hermit, 253 

Crabs, 252-3 

Cress, seedling, 100, IOI 
water, 275-8 


" Crocus, 62-3 


Cross-fertilisation, 74 
Crustaceans, 298-9 + 
Cuckoo, 161 à 


flower, 193 
fruit, 321 9 
Cuttings, 75 


Cypress, 372 


DapDv-LoxesEcs, I81, 20 
Daffodil, 61 
Dahlias, 278-7 
Dandelion, 199, 208, 336-8 
Dead-nettle, white, 198 


Death, problems of, 359 
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Deer, 127, 219, 332 

Design, бї о ER 

Dicotyledons, 103 

Diptera, 181 7 

Discovery Lesson, 6 

Dissection of plants, principle, 
49 

Dogwood, 324 5 

Dormouse, 255-6, 327-8 

Dragon-fly, 302 

Drawings, 18, 17, 21, 41, 122 

Ducky 290 

Duckw eed, 28629 


PaARTHWORNS, 2, 105 
Earwigs, e72 А 
Elder, 231 о 
Ек, 44, 145 
Ethics, 359-60 + 

of collection, 78, 176 

of dissectioft, 49-50 

of extermination, 110, 177 

of gardening, 112 
Evening primrose, 2753 
Evergreen, 362-77 

in frost, 389-90 


FERNS, 252-3 
Fieldfares, 23 s 
Field lessons, 14, 15 
Fir, Scots, 363-6, 375 
spruce, 367-8, 375 
silver, 371 
Fish, 
131-2 


at the seaside, 242 
wrongly. so called, 243 o 
Flowers, giving pollen only, 
191 , 
collections of, 201 1 
colours preferred by insects, 


shape, and other 


192 
markings, 
189 el 


adjustments, 71) 

seq. 
clubbing for 
193 . 
Fly, house, 181-2 
proper use of word, 181 


Forest, 215, 212 


өг. p 
display, 79: 


9 Forget-me-not, 194 


their characteristics; 


wood, 334 
water, 339 О 
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Foxglove,194, 197 y 
Frogs, 135-7,7350-7 PS 


Fruits, 308-44 
Fungi 
GALLS, 43, 166, 
Garden school, 


gi, 216, 349-50 o 


218, 231 


18 


Gardening, 105-12, 272-7 


Geography, 23. 
Gnats, 302 
Goat, 128 9 


Goldfish, 131 » 
Goose-grass, 3 
Gorse, 341, 37 


279-30 


© s Goldfinches, "324 ۰ 


° 


Grass snake, 165 


Grasses, 203-7 


Grasshopper, 208 
Guelder rose, 193 
o Gulls, 32, 85, 263 


Нїїлотїз, 246 
Hampstead Hea 


Handwork, 16-17, 


зот, 206, 210, 
344 
Hare, 384 
Harvest, 264 
moon, 27 
mouse, 270-1 


th, 279-80 


227, 


Haulms, of grass, 204 ү 
Hawthorn, 152-4, 139; 166, 316 


Hay, 207 


a 
Hazel, 114-6, 326 


Hedgehog, 163, 

Hedge-maple, 2 

Hedgerow flora, 
animal life, 15 
fruits, 31 


335 
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Héüge-sparrow, 160 
Herb-Robert, 342 


Hermit crab, 25 
Heron, 292-3 
Herring, 131 . 
Hibernating ant 
Hip, 317 

| Holly, 375-7 
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mals, 354-7 


o 


% 
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396, 
Honesty, seedling, 109 
9 fruit, 341 
` Honey, 186, 198-2? 230 
dew, 227, 230 ^ 
Honeysuckle, 192, 199 
Horns, 127 
Harse, 129 


Horse-chestnut, 120-2 ° 


,Housefly, 181-2 


Humble bee, 166, 183-4, 195, 


197 

Hyacinth, 48-54 
wild, 63 

Hygiene, 182, 350-15 


Insects, adaptability, 301 
breeding cages, 17: 
characters, 148, 168, 169 
destructive, 177 
number, 167 
metamorphosis, 179 

! pets, 169 o 
procession of, 167 
in winter, 359, 360 


visitors to flowers, 64, 55, 


232, 322 

on trees, 218 
Iris, 271, 281, 341 a 
Ivy, 195, 386-9 
Jay, 219 
Jelly-fish, 256-7 
Juniper, 373 


KEW, 40, 106, 202, 372 ^ 


Kingfisher, .293 


LADYBIRD, 182 
Lambs, 123 
Laminaria, 247, 260 
Larch, 373-5 
Laurel, 362 
Layerings, 276 $ 
Leaf “ courtesy,” 386 
osaic, 213-4, 386 
fall of, Үй d 
Leaves, work of, 
plained, 54-5 
adjustments forlight and air, 
213-4, 346, 386-8 
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* ° 


o 4 CYCLE OF NATURE STUDY 


eaves, moisture, disposal of, 
212, 282 e 
compound, 154 = к 
protection from wind and 
cold, 363-4, 376-7, 379 
skeletonised, 348 
Lepidoptera, 177 
Lichéh, 216, 351 o 
Light, hygienic necessity, 99, 
214, 240, 287 
Lime, 228531 


» Limpets, 245 E 
Literature, 22, 92 
Lizards, 142 ^ ч 
„ d-obsters, 252 9 
Lobworm, 258 ^ , 


^ 
MAGGOTS, 181, 312 , 
in literatuge, 329-30 
Mallard, 290 
Marsh marigold,*72 
a plants, 288 
„ Martin, house, 146 


sand, r48 

Meadows, grasses and weeds, 
203-8 

Medüsse, 257 x] 

Method, 1-23, and through- 


out chapters 
“ biography "* device, 79-80, 
91-2 
dissection, 49 
questions of plant physio- 
logy, 54-6 
^ Ethics, vide Ethics 
Records, vide Records 
Minnows, 298 " 
Missel-thrush, 37, 392 ^ 
о Mistletoe on apple-tree, 312 
391—2 
Modelling, 122, 206, 210, 308,° 


344 
Mole, 384-5 
Molluscs, 243-9, 305 
Monkshood, 243 
Monocotyledons, 64, 101-3 
Moon, 27-8, 
Moorhen, 291 
Moorland plants, 277 
Mosquitoes, 302 2 


o 
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Mosses, 216, 352 ol Pea, sweet, 196, 341 


Moth, bufi-tip, 230° Pear-tree, 312 ` 
lime hawk, 231 Pectens, 249 E 
vapourer, 22 Perennials, 275. o 
codlin, 313 Pets, 19 - о о 
Mountain ash, 317 Pheasant, 219, 323 
Phosphorescence, 203 М 


Mouse, field, varieties, 103-4 

o harvest; 271 S 

Museums, use of local, 38, 
296 


Pig,128, 330 

160 Pigeons, 37 
wood-pigeon, 219, 332 

school, 19-20 Pimpernel, 269, 341 d 


Soyth Kensington, 38, 40, 293 oPinaster, 371 
and Whitechapel, Pines, 363, 366, 375 


Stepney 
ә 105, 131, 191, 170, 300 lane, 2225-5 
2 Horniman, 141, 241 o , Plant, conipetition, 157 
Mushroog!, 394-59 ° Plants, assotiations : 
Mussels, 248 *, hedgerows, 152-8 
Mustard seedling, 100 meadows, 204-8 
‚ cornfields, 264-9 
Narure talk, daily, 31 woodlands, 213—8 
Nests, 32, 787 161-3 ; and also ponds, 281-8 
under robin, &c. © Plum, 310, 325 
in school gardens, 78-9 o Pollen, 118-9, 190, 207 
Newt, 141 0 Polygonum, 269, 321 
. Nightshade, woody, 318-9 Pond-hunting, 305 
deadly, 319-29 Ponds, 130 
Nomenclature, 21 о how formed, 280 
Notes, teachers’, 8 " lant life in, 281-8 
children's, 9, 15, &g- animal life in, 290-307 
Nuthatch, 218-9, 329 snails, 305, 307 
Nuts, 325 o world in itself, 298 
Nut-weevil, 329 Poplar, Lombardy, 233 
white, black, 233 
Oak, 40-4, 118 aspen, 214, 233 
Oats, 266 + Poppy, 269, 336, 343 
Object lesson, 1-5 Pot culture, 108-95 
Potatoes, 276 


Observation and discovery, ; 
6, 11, 91, 168 Potato rain," 68 . 
? methods, 36, 236, &c. Prickles, 153 


2 ° ч 
310, Primrose, 7273 


of successive stages, 3 Y 
9 326, 331, &c. how to treat cross-fertilisa- 
Onion, 50-3 tion, 74-5 A 

Orchis, 200 Propagation of plants, 273-7 

Oyster, 244, 248 Pupa, 172 

PAIN, 359 x RABBITS, 219, 382-4 

Paper, for handwork, 210 Ragged Robin, 199 

Partridge, 270 * Rare flowers, 176, 201 

Pea, 96, 308 Raspberry, 311 е 

‚ Rat, water, 295 


» weevil, 309 
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Razor-shell, 249 


NATURE STUDY 


Seeds, scattering of, by animals, 


=Кесогіѕ of Nature study, 16, 3349 


+ IS, 201, &c. 4 
Redbreast, vide Robin 
Redwings, 33 a 
Reeds, 285 

o Re@d-warbler, 294 
Robin, 35, 80-4 ^5 
Rock-pools, 261-3 

"Rodents, 326 

arboreal, 327 
Rooks, 85-91 
Roots, behaviour of, 95-7 
division of, 277 
Rose order, 156 * 
Rowan, 317 4. e 
Rush, common, “283, 286 
Rye, 265 


® SAND-HOPPERS, 251 
Sand-pipers, 262 
Sand-tubes, 247257 
Scallop, 249 
Scars on trees, different kind 
o 0543, 347 е 
Schemes for Nature study, r3 


s ^ 
in mud, 335 4 
in edible fruits, 310 
_ by water, 339 
| by wind, 336-9 
| explosion of fruits, 341 
| ofgrasses, 209 + ° 
| _ of weeds, 342 
| Seedlings, 95, 99 
E in autumn, 349 * 

o! Sheep, 1247, 334 ^ 
Shore observations, 236, 237 
Shrew, 164 a = 

| Shrimps, 251-2 ° 

*" freshwater, 29> 
Skylark, 27: 
Sleep of plants, 349, 301 "Ж 

of animals, 354, 301 
Sloe, 154, 324 
Slow-worm, 165 e 
Snails, 243-4 
sea, 241-2 
LJ 
s ропа, 305, 357 
hibernating, 357, 388 
Snapdragon, 197 


Scots fir (Pinus Sylvestris), | Sifow, 391 


363-6 
Seaside Nature study, 235-63 
Sea anemones, 260-1 
Sea-lettuce, 241 
Sea-mat, 257 
Sea-purses, 258-9 
Sea-snails, 244-5, 260 
Sea-urchin, 255 
Sea-weeds, 240-1 
Sedge, 283-0, 
Sedge-warbler, 294 
Seed-leaves, 99-103 
Seeds, external appearance, 
93-5 
grown in schoolrooms, 93 
protection of, 94, 308 e 
as storehouses, 98, 275 
their resting time, 99, 144 
tleir need of air, warmth 
&c., 104- 
planted for use, III 
for beauty, 112 
Storage of, 308 


ч 


, Snowdrop, 57-60 
Sorrél, wood, 217 
Sparrows, 36, 76, 77, 209 
Spider, garden, 387 
Spindle-tree, 318 
Spinney, 216 
Sponges, 261 

e Spring, significance of name, 
1 LOO: 


Squills (Scilla), 63 
Squirrel, 328-9, 356 
Starfish, 254 t 
Starling; 37, 76-7 
Stars, 25 
Stem, broad bean, 97-3 
of trees, 44 
shortened, 51, 62 
of grasses, 204 
" in “ stories,” 211 
of water plants, 287 
Sticklebacks; 297 
| Stoat, 164 
| Stork, 292-3 


INDEX 


Strawberry, 309 ~ 
Sun observations, 24-6 
Sundew, 288° 
Swallow (chiinney), 
Swan, 291 
Sweet-pea, 196, 341 
Swift, 149 
Sycamore, IOI, 


144-6 


TADPOLES, 132-6 
Tamus, 320 y 
Tendrils, 345 
‘Thorns, 154 
Titmouse, blue, 
‘Toad, 139-40 
‘Tortoise, 356 
Trees, method of study, 39, 40 
their mode of branching, 41 
trieir flov ers, 113-4, 118 
buds, 41-3, 119-2 
adjustments for disposing of 
moisture, 211—4 
as individuals, 214, 370, 390 
in towns, 221-34 
in winter, 39, 390 
"Tropzolum, 333 
‘Tulips, бо Ц 
Tubers, 276 
Twigs, indoor study, 210 


34-6 


UNIVALVES, 243-6 р 

VALLISNERIA, 286-9 

Vapourer moth, on planes, 224 

Viburnum, 318 

Violet, dog, 341 

Virginia creeper, two varieties, 
345-6 * Y Bi 


s о 
NVALNUT, 331 
Wasps, 166, 167, збо 
hibernating, 388 
Water beetles, 304, 307 
boatmen, 3oz, 307 
Water carriage of fruits and 
seeds, 339 © 
Watercress; 275, 285}, 
Water-crowfoot, 287-S 
Water-hea, 291 
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Water-insects, 301 
Water-lily, 285-6, 339 
Water-plants, 281-8 
Water-rat, 295 
Water-shréw, 295 F 
Water-skaters, 305-7 
Water-spiders, 299 
Water-wagtail, 294 
Wayfaring tree, 318 
Weasel, 165 
Weeds, in cornfield, 269-70 

in garden, 109 

in meadow, 208 

sea, 239-241 
Wheat, 26427: ~ 

enemies of, 268-79 

midges, 268 * 

rust, 269 
Wheat-seedling, 102 
Whelk, 245-6, 253 
Whitechapel, 175, 184 
Whitethroat, 161 
| Wild Birds Preservation Act, 


yen 
Wild flowers of hedgerows, 
157-8 
Willow, 116, 118, 281 
Willow herb, 338 
Willow seed, 340 
Wind, 30 
Winged fruits and seeds, 339 
Winter, birds, 32 
trees, 39 
Wire-worm, 268 
. Wood-anemone, 7I 
Wood-avens, 334 
Wood-louse, 169, 295, 
Woodpecker, 218 
Woodpigeon, 219, 332 
* Wood-sorrel, 217 
Wordsworth, 219 
Worms, wrong use of word, 
аут 
earthworms, 105 
Wren, 163 


YEAST, 351 
Yellow-hammer, 162 
| Yew, 374-5 
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EXTRACTS FROM PRESS NOTICES 
о: 


of ‘The Practice of Instruction `0 

0.9 ° 
The Jidnchester Gourier (November 22, 1907) says : ‘ The 
work is a “ tool for the craftstijan,” and for the teacher it is 


° „ a storehouse of good things.” - 


© School (December 1957) says: ‘2t is probably the best- 
manual of method that has yet appeared in English.’ 
а 


The A. ar. 2р (December 1907) says : ‘ That rere thing, a 
book written for teachers which most teachers will be the 
better for reading.’ 9 ا‎ 


"The Literary World (January 15, 1908) says : ‘ This book 
should be in the hands of everyayoung teacher and of many 
old ones." ЫА в 


Education (December 13, 1907) sas? ‘It may be com- 
mended without hesitation to the general reader for its 
utility, and to the student in training for the vocation of 
teaching as a manual which will admirably essist him in 
his calling. ¢ o . 


The Glove (January 29, 1¢98)ssays: ‘A valuable book 
for teachers.’ 3 P 


ГЄ 
The Practical Teacher (January 1908) says; ‘A real live 
book. . . . Professor Adamson s to be congratulated on 


producing a notable contribution to the literature of his 
subject.’ е9 


The Education Gazette, Capetown (November 28, 1907) 
says: ‘From a philosophic point Of view this book is 
decidedly the best of the three 3 the editor . . . discusses 
the fundamental problems of education in a most illumina- 
tive fashion." 


e 


е 


г 0 
School (Guardian (January 4, 1908) says: ‘A valuable 
addition to the teacher's library of edueational handbooks 


but it is much more than this: it is a distinct contributien 
to educational thought.’ "өзү, 


The Guardian (January 8, 1908) Says: ‘We heartily o 
commend this book to the notice of all who are interested 
in education. The merits of the book are comprehensive- 
ness and good’ workmanship. . . . The writers—and 
especially the editor—show maturity of thonght and power 
of exposition.’ > E 

Nature (January 16, 1908) says: ‘The editor. . . 
provides a really able introduction to the psychology of 
the schoolroom.' о 
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-EXTRACTS FROM PRESS NOTISES 


of New Methods in the Junior Sunday, School’ 
e a 

The Leicester, Daity Post (November 29, 1907) says: * The 
litt manual is admirably ; pted „1 prove simply invaluable to the 
tea пег in the junior Sunday Su “2 

The Zhzwch Times (Dece: her 6, 1907? zays : * Miss Lee thoroughly = 
understands the chjid-mind, and how it should be taught, and we can 
"well believe ‘chat=hildren under her care, or taught on her system, 
must find lesson-time a delight.’ 2 


i 

ТЕУ. Manchester Courier (December 20, 1907) says: “The hook 
conteins some really excellent ideas, while ît [sons in semi-narrative 
form are simple, applisable to the mental capacity of-those for whom 
they,are intended and apposite to thei, subjects.’ : 


The Church Union Gazette (January 1908) зд, * Full of useful, 
suggestions to those who are engaged in teachiay ihfants and young 


children under nine years of age. . . . Some of the 500; 2511005 afe 
«most valuable.’ 2 


Daily Graphic (December 31, 1907) says: * The mcdern methods, 
as-explained by Miss Lee, seem сараї е of effecting reforms which, by 
giving a mew interest in Surday School work among scholars ard 
teachers alike, should prove of the greatéiepossihle service to the cause 
otyreligion,? 7 

The Manchester Guardia) January 10, 1908) snys : * Hundreds 
of teachers and clergy will tha Miss Lee for her little book . . . 
whichis brimful of good religifás teaching and of practical experience 
in the handling of little children,’ 


The Commonwealii ( anualy 1908) says: ‘ Miss Lee provides 
I 


lessons fof every Sunday nj the year. 51 hey are quite admirable. No 
one whe aches religion at all pr in any form should. fail to study 
them. . . . Once more we hava great opportunity of becoming 
efficient. OAce more we are shown a way to be of real service to our 
Master.’ 

ES 


The Southwark Diocesan Chfonicle (February 1908) says: 
‘Should be read and assimilated'by every Stinday School teacher. 
The freshness, enthusiasm, and insight of «he Wyler are beyond praise? 
While thése make her chapters delightful reading—not for teachers 
alone — every page bears evidence of Careful psychology and a scientific 
Study of child nature. . .,. The whole book is a mine of suggestion.’ 


The Teachers! Zimes (Janttary „31, 1908) says: ‘ This üseful and 

* suggestive book. . . . The gain to be derived from a careful perusal 

óf gis volume by tho who are interested in Sumlay School work 
should be immediate and immense.’ 


Child Life (March 1908) says : * The 
suggestiveness . . . itis likely to 
‚ teachars.’ ү 


ok is a good one, and in its 
це Sunday School 
B. 
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